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Forthcoming Events. 


JANUARY 9. 
Marine Engineers :—Meeting in 
“Modern Steels for Marine 

Le “by T. H. Burnham. 


Institute of Metals (North-East Coast Local Section) :— 
Meeting at Armstrong College, Newcastle, at 7.30 p.m. 
“Welding,” Paper by a representative of Messrs. 
Metropolitan-Vickers Electrical Company, Limited. 


London at 
Engineering,” 


JANUARY 11. 

(London Local Section) : 
London, at 7.30 p.m. 
Paper by H. A. Sloman. 


JANUARY 12. 

Institute of Metals (Sheffield Local Section) : 

the University, Sheffield, at 7.30 

from Corrosion of Aluminium and 
by N. D. Pullen. 


Institute of British Foundrymen. 


JANUARY 9 
Lancashire (Burnley Section) :—Meeting at 
15 p.m. “‘ Blast-Furnace Practice and Notes on the 
Making of Irons.” (Lecturer to be announced later.) 


Institute of Metals 
83, Pall Mall, 
its Alloys,” 


Meeting at 
Beryllium and 


Meeting at 
Protection 


p.m. 
its Alloys,” Paper 


Branch 


JANUARY 10. 
London Branch :—Meeting at the Northampton Poly- 
technic Institute, St. John’s Street, Clerkenwell, at 
8 p.m. Joint meeting with the Electro Depositors’ 
Technical Society. 
Lancashire. Branch (Preston 
p.m. ‘“Mechanisation in 
G. E. France. (Illustrated 


Section) : 
the 
hy 


—Meeting at 7.30 
Foundry,” Paper by 
cinematograph film.) 


JANUARY 12. 
Middlesbrough Branch :—Meeting at the 
tute, Middlesbrough, at 7.45 p.m. 
Foundry Trade To-day,” 
Miles. 


Technical Insti- 
“A General Review 
Paper by Major R. 


JANUARY 13. 
Lancashire Branch (Burnley 
West Riding of Yorkshire Branch: 
Scottish Branch :—-Meeting — in 


“ Moulding and Casting 
D. Lawrie. 


Section) : Annual social. 
Annual 

at 
Valves,” 


Glasgow, 


p.m. 
Hydraulic 
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Moulding Machine Production. 


It is somewhat surprising to learn trom con- 
versations with practical toundrymen that they 
assert that the moulding machine suppliers over- 
state the production obtainable their 
machines. We have on many occasions timed 
the production of moulds, and the results dis- 
closed are such that actual moulding times are 
relatively insignificant. After installation, how- 
ever, total moulding time but little rela- 
tion to the efficiency of the moulding machine, 
as the major portion of the total time is con- 
sumed in handling sands, and carrying. 
It is obvious that unless full conditions existing 
in the customer’s works are known, the esti- 
mated production of a moulding machine is a 
pure gamble. The production attained by the 
Midland Manufacturing Company from their 
moulding machines is greater than would be 
obtained from a foundry where the sand supply 
is not continuous and time is wasted 
carrying moulds. 

One of the greatest 
is related to whether a 
necessary. If one 


from 


hears 


hoxes 
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time-consuming factors 
facing sand is deemed 
sand be sufficient, much 


saved, 
overhead heppers 
of both facing and 


energy is though cases where two 


the supply 


exist 
provided for 
backing sands. It is 
coming increasingly popular in’ non-repetition 
foundries for the moulding machines to be sup- 
plied with overhead hoppers filled by either 
‘throwing * the moulding sand up a chute or 
by a bucket clevator. The hoppers in such cases 
should have two of their sides definitely vertical 
and the other two tapered. Before putting into 
they should hblackleaded on the inside, 
and in no should hammering be allowed, as 
the sand und will build up on a dent. 

For most moulding-machine jobs, efficiency is 
not really attained until adequate provision is 
made for getting the moulds away from the 
machine and the moulding boxes to it, and the 
minimum to be expected is a length of gravity 
conveyor, though a power-driven plate conveyor 
controlled by a push-button at the moulding 
machine is a practical and not too expensive a 
proposition for increasing the efficiency of a 
moulding plant, as it serves the dual purpose of 
bringing up the empty boxes and taking away 
the finished mould, and allows of an accumula- 
tion of work to be collected ready for teeming 
when the movement is again of value both for 
teeming and knocking out at a central point. 
This method was recently detailed by Mr. R. G. 
Russell, of Australia, where such provision was 
made for a single moulding machine. 

Taking the above into consideration, it will 
he seen that comparison of speeds of moulding 
machines can only be on a theoretical basis of 
the time taken for the various motions necessary 
for the production of a mould, other 
words, ideal conditions must 
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What is a . Metallurgist ? 


We occasionally notice with some surprise the 
extent to which our advertisements 
vacant. calling in detinite terms 
particniar training and experience 
by those who cannot 
No employer, 


of posts 
for a man of 
. are answered 
lay claim to either, 
would read otherwise 
application from = a 
hecome a foundry 
who wished to 


really 
think, 
sympathetically an 
metallurgist who wished 
manager, from a 
hecome a metallurgist, although in our experi- 
such translations are more common inside 
ove works than between one works and another. 
However, we ask the question as to what defines 
a metallurgist because such men are frequently 
called for, and the profession is not a preserve 
of men particular training or experience. 
Those societies representing the legal and 
medical professions have power to prescribe the 
conditions under which one who aspires to join 
them may do so. We can, however, 
extent what a metallurgist is not. 
nitely, in these days, a man 
a moulder or a coremaker, or even a charge- 
hand foreman. Mere contact with the 
making of mixtures and the purchase of raw 
material is not enough; neither, incidentally, is 
mere membership of one of the national bodies. 

It will be acknowledged that a metallurgist 
is one who has had a university or technical 
college training in and preferably taken a degree 
in metallurgy, or in engineering or chemistry, 
in courses which have lectures and laboratory 
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Alternatively, the Asso- 


work in metallurgy. 
ciateship courses of such a body as the Uni- 
versity of Sheffield or the Manchester College 
of Technology, would be regarded as high qualifi- 
cations, both of which can be taken as evening 


courses. The external London degree can also 
be got entirely by evening study. The Associate- 
ship of the Institute of Chemistry, with the 
metallurgical sections taken, is also a qualifying 
certificate, as may be the Associate Membership 
of one of the chartered institutions like the 
Mechanicals or Electricals. Next to these may 
be regarded the National Certificate examina- 
tion of the Mechanicals with the Foundry en- 
dorsement. The City and Guilds Certificate in 
Foundry Science and Practice is essentially a 
craftsman’s certificate which may be taken in 
their stride by young metallurgists in the 
making. Practice and experience will help to 
make the man turn the paper qualification into 
a reality. 


Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 

Theory and Practice. 
To the Editor of Tae Founpry Trape JourNAL. 


Smr,—The leader in your issue of Decem- 
ber 28, 1933, raises an interesting issue which 
the writer has for years been putting before 
authorities, namely, that for students to be suc- 
cessful, they must be thoroughly trained in 
practice as well as theory, and’ that 
national certificates,’ ‘‘ degrees ’’ and other 
certificates are issued, the candidate should have 
worked as a journeyman. 

Even Sheffield University, with its Foundry 
Degree Scheme, is still prejudiced against the 
man trained in industry, and is making no pro- 
vision for the external student. Can they expect 
the practical man, with his wealth of knowledge 
gained after many years’ contact with the 
problems, to come forward and help them with 
information necessary if the course is to be 
successful industrially? 

Your remarks about the ‘ practical man” 
. often being a theorist are true in every sense of 
the word, and if I want information, I find that 
I can always obtain sound advice from the prac- 
tical man, but only a wealth of figures on paper 
if the journey is to the ‘‘ technical expert.” 

I do not think the “‘ practical man ”’ actually 
draws a line between practice and theory; it is 
usually foresight gained from experience, and 
the case is generally due to his seeing that the 
cost of the product must rise if the idea is 
carried out. It has to be remembered that, while 
often cost in the factory due to actual produc- 
tion can be decreased either by cheaper methods, 
standardised procedure or mass production, the 
ultimate cost is more often increased due to the 
heavy administration and depreciation charges 
involved. Many are the firms where the over- 
heads are out of all proportion to the product 
cost. 

Further, it is extremely problematical 
whether we are turning out better castings than 
15 years ago, and although we hear on all sides 
of what wonderful things science has done, in- 
cluding the production of nickel iron, testing 
and controlling sands, alloy steels, nitrogen 
hardening, etc., it appears to me that we should 


before 


do well to read some of the older works, as, for 
example, Cavendish Works, Gresmans and 
Gmelin. 


What industry requires is not Paper reading, 
but a few good practical leaders capable of say- 
ing whether the work is being done in the most 
economical way, and, if not, given the authority 
to provide the foundry with the means to do it 
practically, and one of the essentials is to 
arrange that all designs are submitted to the 
foundry, pattern-shop and machine-shop super- 
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intendents for approval before being proceeded 
with. This suggestion will meet with opposi- 
tion, I know, but in cases where this is done I 
have seen real production economically main- 
tained. The reason is apparent, if examined, 
and it is seen that the superintendents share 
the responsibility for the ultimate result, and 
in consequence can plan operations before de- 
sign is completed and not after, as is the general 
case now. 

In all the the talk of science, 
‘national certificates,’ ‘‘ degrees,’ City and 
Guilds, Lancashire Union, etc., we are losing 
sight of the important fact that castings and 
machines have never yet, and never will, be 
produced with certificate knowledge; there must 
always be a supply of patternmakers, foundry- 
men and toolmakers, and these must be given 
their rightful status and pay if industry is to 
keep its head above water. Failure to keep the 
supply of these essentials means that our works 
can shut up. 

If industry is to progress, we have to find 
better leaders than we have had for the past 
ten years. The leaders must be works-trained 
men with strong personalities, sound judgment, 
energy, enthusiasm, and, above all, the ability 
to use their qualifications aright. 

In conclusion, may I suggest to your readers 
that the time is ripe for an Institution of Engi- 
neering Craftsmen, whose aim should be to study 
the problems arising, and to form a register of 
craftsmen. I shall be glad to hear from any 
interested.—Yours, etc., 

Cuas. Nortney, A.M.1I.Prod.E., 


74, Nathans Road, 
North Wembley, Middlesex. 
December 29, 1933. 
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Treatment for Wood Screws.—A treatment for 
wood screws which greatly improves their driving 
properties has been developed in the United States. 
It is designated as ‘‘ Speedising *’ and is obtained 
by a chemical process. Tests have shown that in 
cases where untreated screws cannot be driven or 
only with considerable difficulty, the treated screws 
are driven with comparative ease. It is claimed 
that to drive a treated screw by a portable electric 
screw driver requires only about one-third the power 
necessary for a plain wood screw of equal size under 
identical conditions, this fact having been borne out 
by careful tests. The manufacturer states that with 
the use of the treated screws, the need for resorting 
to soaping, waxing, greasing or otherwise lubricating 
screws, before driving is made unnecessary. The 
treatment can be applied to any screw or metal 
product.—‘‘ Steel.”’ 


Charitable Contributions—Many Scottish firms 
have made their annual distribution to infirmaries 
and other charitable institutions, as follow :—Messrs. 
Cruikshank & Company, Limited, Denny Iron 
Works, Denny, £124 19s. 7d.; Messrs. Drysdale & 
Company, Limited, Bon Accord Works, Yoker, Glas- 
gow, £181; The Mirrlees Watson Company, Limited, 
Glasgow (Foundry and Engineering Departments), 
£350 9s.: North-West Rivet. Bolt & Nut Factory. 
Limited, Airdrie, £58; The Scottish Tube Company, 
Limited, Govan Works, £47; Blairs, Limited, Govan, 
“Glasgow, £158; Acme Wringers, Limited, Glasgow, 


£125; Smith & McLean, Limited, Gartcosh Steel 
Works, Glasgow, Milnwood and Port Glasgow 
Works, £500: Messrs. A. F. Craig & Company, 


Limited, Caledonia Foundry, Paisley, £82 10s.; The 
Summerlee Iron Company, Limited, £1,443 16s. 3d.; 
Messrs. Archibald Baird & Company, Limited, Clyde 
Steel & Engineering Works. Hamilton, £95; Glen- 
cairn Metals, Limited, Flemington. Motherwell, 
£45; Blantyre Engineering Company. Limited, Blan- 
tyre, Hamilton, £65; Coltness Iron Company, 
Limited, £3,877 4s.; The Clyde Structural Steel 
Company, Limited, Glasgow, £32; Messrs. Jones & 
Campbell, Limited, Torwood Foundry, Larbet, 
£287 6s. 8d.; Alexander Stephens & Sons, Limited, 
Linthouse, Glasgow, £251; The Springfield Steel 
Company, Limited, Glasgow, £52; Messrs. David 
Rowan & Company, Limited, Glasgow, £207; Lance- 
field Foundry Company, Limited, Glasgow, £18; 
The Scottish Iron & Steel Company, Limited, £375; 
The Singer Manufacturing Company, Limited, Kil- 
bowie, £566; Shaw Glasgow, Limited, Maryhill Iron 
Works, Glasgow, £193 11s. 
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Random Shots. 


Some of the patent food and medicine manu- 
facturers have lately set out to warn us against 
the perils of starvation. Not the good old- 
fashioned belt-tightening variety, oh! dear no, 
but starvation in modern, scientific forms. If, 
when you arrive home in the evening and sug- 
gest to your wife that the two of you go along 
to a bridge party, a theatre, the local Branch’s 
whist-drive or to the Hall to hear the 
Rev. Wollvhay’s address on ‘ Fifty Years on 
the Congo,” 
couldn't face 
suffering trom starvation. 
starvation or even iron starvation. 


Town 


your wife collapses and says “I 
that she is 
It may be night 
The latter, 
incidentally, is a common complaint in the foun- 
industry. 
from iron starvation? ”’ 


you now know 


dry “Is your stockyard suffering 
is how a circular letter 
sent out by an enterprising pig-iron merchant 
opens. His infallible a ton of special 
XXX-grade pig-iron, to be taken daily, or even 
more frequently if required. 


cure is 


* * 
Bacpap By ’Bus. 

Riding on a camel in the desert (as the popu- 
lar song has it) may be a romantic way of 
travelling, but those who are not accustomed 
to it are inclined to get the hump. Very soon 
it will be possible, so ‘‘ Marksman ”’ reads, to 
travel all the way from Damascus to Bagdad, 
via the Syrian Desert, by ’bus. This ’bus, of 
American build, seats 35 persons, will have three 
drivers, has a refrigerator containing 500 Ibs. 


of ice, a 90-gall. water-supply tank, a 250-gall. 
fuel tank for the Diesel engine, telephone 


system, reclining chairs, baggage compartments, 
cooking equipment and an all-chrome-nickel-steel 


hody. For further particulars as to fares, ser- 
vice, cte., apply to Traffic Manager, Syrian 
Desert. 
* 
Have you heard about the Hatton Garden 


diamond merchant who decided one day to fly 
across to Amsterdam? He was on the point of 
leaving his office for Croydon when his night- 
watchman accosted him and implored him not 
to make the trip by ‘plane. ‘‘ There’ll be a 
erash, [ know there’ll be a crash, sir,’’ he said, 


with such conviction that the merchant was 
deeply impressed. 
“You quite alarm me,’’ he said. ‘‘ How is 


it you feel so positively that the aeroplane will 
meet with disaster? ”’ 

‘Well, sir, believe it or not, I’m psychic. 
and last night I dreamed the aeroplane you 
meant to go by would have an accident. So 
don’t travel on it, sir—I’m sure it will.” 

The diamond merchant, thoroughly 
went by boat, and whilst in Amsterdam heard 
that the aeroplane had crashed. When he re- 
turned he called for the night-watchman and 
sack.” 


scared, 


gave him a cheque for £25 and the 
* * * 

A real-estate salesman in western Texas had 
given to his prospective client a glowing descrip- 
tion of the opportunities of that part of the 
country. He concluded by declaiming, with a 
fervour that Babbit, realtor, himself would have 
admired: ‘‘ Ail that west Texas needs, to be- 
come the yarden spot of the world, is good 
people and water.” 

‘* Huh!” replied the prospect. 
Hell needs.”’ 


That’s all 
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Vitreous Enamels and Colours as Used for 
Cast Iron and Steel.* 


By A. England, M.Sc. (Mch.), (Consulting Chemist to the Blythe Colour Works). 


Karly enamelling was devised for ornamenta- 
tion, and it is beyond our subject to delve into 
its antiquity; suffice it to say that it was largely 
practised during the 15th and 16th centuries, 
mainly in France and Italy. The material used 
was merely a soft glass, usually coloured with 
raw mineral earths, the chief constituents of 
which were cobalt, iron, copper and manganese, 
generally in the form of oxides. 

There seems to be no definite history of the 
application of enamels to articles of everyday 
use, although the Germans appear to have been 
the first to put enamelling into practice for 
such, and with their scientific methods developed 
the formule and modes of application up to 
approximately the beginning of this century. 
The first factory of which the author has any 
note in this country is ‘‘ The Patent Enamel ”’ 
at Selly Oak, Birmingham, which factory is still 
in existence under the management of Mr. 
William Noake. The earliest enamels were sili- 
cates of lead and borax melted together to form 
a glass and in many ways were of a similar 
nature to the celebrated Stourbridge flint glass, 
but necessarily softer. The composition of the 
latter is approximately three parts of Fontaine- 
bleau sand (silica), two of red lead (oxide of lead) 
and one of carbonate potash by weight. The 
introduction of borax served to soften this to its 
use for vitreous enamels. 

An old formula for vitreous enamel of this 
nature was two parts of silica, six of red lead 
and two of borax. After this mixture had been 
melted and run into water, technically known as 
‘* fritted,’’ the frit was ground to a powder and 
was then ready for use. The cleaned metal 
article (a description of the cleaning processes 
will be given later) was then smeared with a vis- 
cous solution of silicate of soda and heated in a 
muffle. When the correct temperature was 
reached the article was withdrawn and the pow- 
dered enamel sprinkled on, the heat from the 
iron causing the enamel to flow and also to 
adhere. 

Modern Enamelling. 

Modern enamelling is of two kinds: (1) the 
dry process and (2) the wet process, but before 
going further it is necessary to explain the con- 
stitution of the present-day enamel, and here, 
even in this twentieth century, there is the 
secrecy and mystery reminiscent of the days 
when our forefathers sought the Elixir of Life 
and the Philosopher’s Stone. The author is 
often approached by people in enamelling fac- 
tories and asked most fabulous prices for so- 
called ‘‘ secret recipes.’’ Suffice it to say that 
although not much scientific research (except of 
a private nature) is carried on in the British 
Isles, America and Germany have published re- 
searches which have been carried out by state- 
aided institutions. Unfortunately, it has often 
happened that ‘“‘ gentlemen ’’ from these two 
countries have played on the credulity of the 
British manufacturer, who has sometimes bought 
formule (or finished enamels) which he might 
have had for the asking. 

In the building-up of an enamel formula there 
are three essentials to be considered: (1) the 
melting temperature of the finished enamel; 
(2) the expansion of the enamel, which must 
closely approximate to that of the metal on 
which it is to be applied, and (3) the elasticity 
of the enamel must be such that it does not 
easily chip. 

Melting Temperature. 

At the Blythe Colour Works every enamel is 

tested in an electrically-controlled muffle by an 


* A Paper read before a meeting of the Falkirk Section of 
Thos, 


the Institute of 
presiding. 


British Foundrymen, Mr, Shanks 


electric pyrometer, and the melting points of 
the enamels vary from slightly below 700 deg. C. 


to slightly over 900 deg. C., this difference being. 


necessary according to the type of article to 
he enamelled. When dealing with the formule 
it will be shown how these melting points can 
be varied. 

Expansion of Enamels. 

Here one encounters the biggest difficulty in 
enamelling, and it may interest one to state 
that all good modern enamels are built up with 
the object of this being correct. In the case 
of steel for enamelling purposes the cubical co- 
efficient of expansicn is 0.00004, and it has 
been found that an enamel to fit this must have 
an expansion of approximately 0.00003—that is, 
the enamel covering must be in a state of slight 
compression, and it is only under these con- 
ditions that the enameller does not get ‘* craz- 
ing ’’ or shivering.”’ 

The world owes a debt to the scientists of the 
Jena Glass Works—Winkelman and Schott, and 
also to Mayer and Havas—for the work they did 
on the coefficients of expansion of the different 
oxides which make up the composition of glass. 

It will be sufficient to state that the variation 
of expansion coefficients is very large; if B,O, is 
expressed as unity, then Na,O is 100. The 

‘formula of a clear cover enamel and its composi- 
tion is shown in Table I. 


TaBLe I.—Formation and Composition of a Clear Cover 
Enamel. 


Expansion 


Jerce re 
Percentage. 
Na,O 12.7 10.0 127.0 
B,O, 16.9 0.1 Fi 
K,O 6.0 8.5 51.0 
Al,O, 10.0 5.0 50.0 
SiO, 45.0 O.8 36.0 
Cryolite iia 9.2 7.4 68.0 
333.7 


The hardening factors, from a temperature 
standpoint, are the silica and alumina; it 
therefore follows that by decreasing these and 
increasing the others, or vice versa, the melting 
temperature can be varied; but here we are up 
against the problem of retaining the coefficient 
of expansion, and with the number of variants in 
the coefficients it becomes a mathematical 
problem. 

Elasticity. 

Winkelman and Schott have also published 
figures dealing with the modulus of expansion 
of glasses on the same lines as for expansion. 
The following figures give Young’s Modulus for 
the different oxides. Young’s Modulus is ‘ the 
force required to stretch a substance of unit 
length and unit cross-section to two units of 
length, expressed as kilograms per sq. em.’? They 
are as follow :— 


SiO, .. 65 BO, .. 20 ZnO .. 15 
PbO .. 47 MgO .. 600 Al,O, .. 160 
As,Q0, 40 BaO 100 Na,O 109 
7 CaO .. 100 PO, .. 3 
It follows, therefore, that the lower this 


modulus of elasticity, the more easily is the 
enamel stretched, and the author has recently 
made an enamel containing a very high per- 
centage of zinc oxide, which has the lowest 
modulus and the results are very satisfactory. 
Unfortunately, some makers of enamels see a 
statement such as this and, without any further 
ado, proceed to add zinc oxide to their enamels, 
without considering the other factors, and in 
many cases the results are disastrous. Sufficient 


has been published to show that modern enamels 
are not mere guesswork and ‘ rule-of-thumb ”’ 
formule. 

Sheet Steel Enamelling. 

This concerns Falkirk, and includes hollow- 
ware sign plates and stove parts chiefly. In the 
first place, the article to be enamelled must be 
cleaned, and the usual method is to degrease 
either by solution or by “ burning ”’ at approxi- 
mately 600 deg. C. The latter method is most 
practised, and is commonly known as “ scaling,”’ 
the articles being generally dipped in HC, before 
heating. The steel is then ‘* pickled’’ in a 
solution of HC,—one part of commercial acid to 
two of water. After pickling, the article is 
washed in clean water and finally dipped in a 
solution of sodium carbonate, approximately 1 
per cent. solution. This is all that most hollow- 
ware manufacturers do, but there are advan- 
tages in putting the articles into a weak solu- 
tion of borax before proceeding to the enamel- 
ling proper. 

The ware is now ready for the enamelling 
process, which consists of a first coat or “ grey ”’ 
as termed locally, or a ‘‘ grip ’’ coat in America, 
and one or more cover coats of white or coloured 
enamel. The first coat generally contains oxide 
of cobalt, and it is strange that the addition of, 
say, 0.5 per cent. of this material alters, very 
considerably, the adhesion of the enamel. The 
following is a typical example of an American 
ground coat :—Borax, 25 per cent.; NaNO,, 5.0; 
Na,CO,, 6.5; CaF,, 7.5; felspar, 31°; MnO,, 5.0; 
SiO,, 19.5; and Co,0,, 0.5 per cent. 

This, after being melted, is ground in a ball 
mill with the addition of about 5 per cent. 
special clay, which, being colloidal, holds the 
powdered enamel in suspension, and 40 per cent. 
of water, until it will pass a sieve of about 50 
meshes to the inch. The article is coated with 
this slush, either by spraying or dipping, allowed 
to dry and heated in the muffle at 850 deg. C. 


Cover Coat. 

In most cases this is white, and the following 
is a typical German formula:—Borax, 27 per 
cent.; eryolite, 15; felspar, 30; NaNO,, 4.5; 
quartz, 16; and Na,CO,, 7.5 per cent. This is 
smelted as before and ground with the addition 
of 5 to 10 per cent. tin oxide and 5 per cent. 
clay, and the process of application is similar 
to that of the ground coat. In some cases, in- 
stead of oxide of tin, or in addition to it, oxide 
of antimony is smelted with the enamel. 

Where this is done, it is necessary that the 
enamel should be of such composition that the 
whole of the antimony oxide should be converted 
to the insoluble, innocuous metanimoniate of 
soda or potash. 

Coloured Enamels. 

For the production of these, the colour-maker 
has ransacked the earth’s minerals, and perhaps 
the oxide which is most used is that of cobalt, 
entering as it does into the composition of blues, 
blacks and certain greens. Perhaps it will be 
simplest to take the case of the white cover-coat 
enamel and say that, instead of adding white 
oxide of tin, prepared colour oxides are added. 
In some few cases, for blue or black enamels, 
oxides of cobalt, manganese, etc., are melted 
in, and even in these cases the prepared oxides 
or stains, as they are known, are often added, 
according to the result required. In all other 
cases the prepared oxide is added when milling 
the enamel. 

It is beyond the scope of this Paper to deal 
with the manufacture of these colours; suffice it 
to say that chemicals of the purest quality are 
intimately mixed, in the case, say, of a blue- 
green—chrome oxide, cobalt oxide and alumina— 
then fired in saggars or crucibles at a tempera- 
ture of about 1,400 deg. C. The fired material 
is then crushed, ground almost to impalpability, 
washed and then dried. 


Cast-Iron Wet Process. 
This process, which has been developed in 
America during the last few years, and applied 
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mainly to the enamelling of gas-stove parts, 
follows closely on the lines of sheet-steel enamel- 
ling with the exception of the cleaning of the 
article to be enamelled. This is done by means 
of a sand blast at from 60 to 80 lbs. pressure. 
The term ‘‘sand’’ includes broken flint or 
‘* steel’? shot. In the case of colours of mottles, 
the enamel can in most cases be applied direct 
to the casting, but in the case of white enamel 
it is usual to apply a ground coat on which to 
base the white enamel. Generally, enamels used 
for cast iron have a lower fusing temperature 
than those for sheet steel, but in their chemical 
structure are much the same. The ultimate suc- 
cess of cast-iron enamelling depends as much on 
the ironfounder as the enameller, the tormer’s 
portion of the work being to produce a casting 
of clean iron and of even thickness throughout. 


Cast-Iron Dusting Process. 

This is the method used for large articles such 
as baths, and without a doubt it is the method 
which gives the best finish to an enamel. The 
enamel is much thicker in application than in 
the other process, and consequently a much 
better porcelain finish is obtained. In addition 
to this, no extraneous material, such as clay, is 
milled into the enamel, and additions at the 
mill always tend to reduce the finish of an 
enamel. 

It is here, more than in any other enamel, 
that the coefficients of elasticity and expansion 
are of the greatest importance, and in a large 
number of factories lead enamels are still used in 
order to overcome this difficulty. All the enamels 
mentioned, and those made by the Blythe Colour 
Works, are leadless and absolutely free from 
deleterious materials. In cast-iron enamelling of 
either type, it is necessary that the base on which 
to enamel should be of the best, heavy lugs as 
well as dirty iron being detrimental to the best 
results. 

Let us deal with the enamelling, say, of a 
5-ft. 6-in. parallel bath with a 3-in. roll, an 
article which is in daily use. The bath coming 
from the foundry is first sandblasted, any small 
holes stopped up with a refractory “ filling ’’? and 
the ground coat is put on, generally by wet spray- 
ing. This bath weighs somewhere about 3ewts. and 
takes considerable handling; the bath is run on 
travelling forks into the muffle and heated to 
muffle temperature, say, 850 to 900 deg. C., and 
this heating fires the ground coat into the cast- 
ing. The bath is withdrawn from the muffle and 
placed on a revolving and tilting cradle, and two 
operators powder the enamel over the red-hot 
casting, one doing the body of the bath and the 
other the roll and edges, the bath at the same 
time being revolved and tilted according to the 
will of the men who are dusting. Incidentally, 
the cradle may be worked either mechanically or 
electrically, and the sieves containing the pow- 
dered dry enamel are vibrated either electrically 
or pneumatically. The bath, having received its 
coating of enamel, is put back into the muffle 
for a short period to “ flow’? the enamel, with- 
drawn and allowed to cool. 


Low-carbon Cupola Cast trons.—According to 
a report of G. Detesarr and E. Lecoruvre in 
“Rev. Métallurg.,’’ cast irons containing 1.7 to 2.5 
per cent. C, 1.6 to 4.5 per cent. Si, 0.36 to 3.75 per 
cent. Mn, 0 to 0.77 per cent. Cr, 0.07 to 0.37 per 
cent. P and 0.026 to 0.097 per cent. S were prepared 
in a cupola and a maximum tensile strength of 35 to 
40 kg. per sq. mm. found with a composition of 
2 to 2.4 per cent. C, 2.9 to 3 per cent. Si, 0.5 per 
cent. Mn, 0.08 per cent. P and 8S, while the values 
for the other alloys varied between 30 and 35 kg. 
per sq. mm. The maximum hardness is found with 
1.6 to 1.8 per cent. Si, although alloys with 2.5 to 
3 per cent. Si and more than 2 per cent. Mn were 
uniformly hard in sections of various thicknesses. 
Low bending and shear strengths are found with 
high Mn contents, which restrain growth. High- 
manganese cast iron should be tempered at 300 deg. 
to obtain the optimum mechanical properties. 
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Determination of Silicon in Steels. 


By Frep THompson (Blackburn Technical College). 


Although it is well known that in the deter- 
mination of silica in silicates accurate results 
can be obtained only when several dehydrations 
are made, it has long been the practice of steel- 
works chemists to consider the amount of silica 
left in iron solutions after a single dehydration 
negligible. However, in the last few 
vears there have been several attempts to show 
that for accurate work more than one dehydra- 
tion necessary, especially if the silicon 
content be high. Reports show that, when cast 
irons are analysed by the nitro-sulphuric acid 
methods the results are low, and that for decisive 
work several evaporations cannot be avoided. 

Stadeler, 2 German chemist, while studying 
the relative advantages of the various methods 
for silicon, had three steels of different silicon 
contents analysed by twelve laboratories, employ- 
ing five different methods. All of these labora- 
tories found silicon in the filtrate after a single 
dehydration, The twelve varied 
widely in the percentages of silicon recovered in 
» second dehydration, averaging 0.01, 0.02 and 
0.14 per cent. on an 0.8, a 0.3 and a 4 per cent. 
silicon steel respectively. 

For the exact determination of silicon in 
steels, it is found that the best method to adopt 
is to dehydrate with sulphuric acid and then to 
the volatilising the 
iron as the ferric chloride by means of hydro- 
chloric-acid The following procedure has 
heen emploved successfully:—One or more de- 
hydrations, according to the procedure given 
below, were made in one-litre platinum dishes 
provided with platinum The filtrate 
from the last dehydration was evaporated to 
dryness in the covered platinum dish, the sul- 
phuric acid expelled by gentle ignition and the 
residue finally heated to redness. The dish was 
cooled and the residue transferred to a small 
platinum boat. This was then placed in a silica 
tube in a split-type electric combustion furnace, 
heated to 400-700 deg. C., and a slow current of 
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dry hydrochloric-acid gas passed through the 
tube. The hydrochloric-acid gas was generated 


by dropping sulphuric acid upon heated ammo- 
nium chloride and dried by bubbling through 
sulphuric acid. The residue adhering to the dish 
was treated with a few mils. of hydrochloric acid, 
transferred to a platinum crucible and the solu- 
tion evaporated to dryness. When most of the 
iron in the hoat had been volatilised, the residue 
was carefully brushed into the crucible contain- 
ing the residue from the dish. The contents of 
the crucible were treated with a few drops of 
dilute sulphuric acid, which was driven off by 
heating the crucible on a radiator. The residue 
was next ignited in a muffle at 1,050 to 
1,100 deg. C. to constant weight, treated with 
10 ml. hydrofluoric acid and a few drops of 
dilute sulphuric acid (1 to 3), and the amount 
of silica determined hy evaporation to dryness 
on a radiator, igniting and weighing. The 
“weight of the non-volatile residues average about 
9.15 gram. The first few times the volatilisation 
procedure was used the initial dehydration was 
made by the perchloric-acid method, because it 
was believed that residues from perchloric-acid 
solutions could be converted to oxides more 
readily than those from sulphuric-acid solutions. 
Later experiments with sulphuric acid showed 
that the residue from a sulphate solution was in 
a better condition to be attacked with hydrogen 
chloride than residue from perchloric-acid solu- 
tions. The foliowing five methods are all 
applicable for large or small quantities of silicon. 


Sulphuric Acid Method. 


Dissolve about 5 grams of the steel in 100 ml. 
of sulphuric acid (1 to 4). Evaporate the solu- 
tion, taking care to avoid spattering, until 
copipus fumes of sulphuric acid are evolved. 
Continue the fuming for 2 to 4 min., but no 
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longer, lest insoluble sulphates be formed. Cool 
somewhat and add 125 ml. of warm water (40 to 
50 deg. C.). Stir until are in solution, 
heating lightly if necessary, but never to boiling. 
Immediately filter, cleaning the dish thoroughly. 
Wash the paper several times with dilute hydro- 
chlorie acid (5 to 95) to remove most of the iron 
salts, and then several times with hot water. 
Transter the paper and contents to a platinum 
crucible, char the paper at a low temperature, 
preferably in an electric muffle, and finally ignite 


salts 


to constant weight at 1,050 to 1,150 deg. C. 
Cool in a dessicator and weigh. Moisten the 


silica with a few drops of dilute sulphuric acid 
(1 to 3), add excess of hydrofluoric acid (3° to 


5 ml.), evaporate to dryness in an air bath, 
ignite and weigh. 
Nitro-Sulphuric Acid Method. 
Dissolve about 5 grams of steel in SO mil. of 


nitro-sulphuric acid mixture (2,000 ml. of sul- 
phurie acid sp. gr. 1.84, 1,500 ml. of 
sp. gr. 1.42, and 5,500 ml. of water). Evaporate 
until copious tumes of sulphuric acid are 
evolved. Cool somewhat and cautiously add to 


nitric acid 


the warm residue 5 ml. of hydrochloric acid 
(sp. gr. 1.19) and 125 ml. of warm water (40 to 


50 deg.). Stir and warm until salts are in solu- 
tion, but do not heat strongly unless salts can- 
not he otherwise dissolved. The heating should 
not require more than 5 min. Immediately 
filter and proceed as above. 


Perchloric Acid Method. 

Dissolve the steel in 60 ml. of dilute nitric 
acid (1 to 1). When the solution is complete 
add 60 ml. of perchloric acid 60 to 70 per cent.). 
Evaporate to fumes of perchloric acid, cover the 
dish, and continue heating at such a rate that 
the solution boils and the perchloric acid re- 
fluxes on the sides of the dish for 15 to 20 min. 
Cool somewhat, add 125 ml. of hot water, and 
proceed as above, with the exception that the 
larger residues from high-silicon steels must be 
washed well with hydrochloric acid (1 to 1) or 
they will decrepitate badly when ignited. 


Hydrochloric Acid Method. 

Dissolve the sample, 5 grams, in 60 ml. of 
hydrochloric acid (1 to 1) in a 400-ml. beaker, 
evaporate to dryness, and bake for one hour 
at 105 to 120 deg. C. Baking at temperatures 
higher than 120 deg. C. will produce residues 
which dissolve with difficulty. Drench the hot 
residue with 15 ml. of hydrochloric acid (sp. gr. 
1.19), stir for about one minute, add 125 ml. of 
hot water, continue until salts are in 
solution, and proceed as sulphuric-acid method. 


Hydrochloric Acid-Ammonia Method. 
Proceed exactly as in hydrochloric-acid method 
but add 5 grams of ammonium chloride before 
evaporating the solution to dryness. The addi- 
tion of ammonium chloride causes the baked 
residue to be more readily soluble. 


stirring 


Fatigue and Impact Strength of Steel.—In ‘‘ Jern- 
kontorets Annaler,’’ O. ForsmMan gives a report of 
investigations carried out at the Government Testing 
Institute, Stockholm, on the effect of low tempera- 
tures on the properties of a carbon steel for shafts 
and railway axles, a CrNi-steel for shafts and of an 
ordinary rail steel. All the steels tested were of 
Swedish manufacture. Tensile tests were carried out 
at room temperature, fatigue tests on test-bars for 
one-sided load at room temperature and at 
— 18 deg. C., and notched-bar impact tests at dif- 
ferent temperatures between — 60 deg. C. and 
+ 40 deg. C. The fatigue limit was found to rise 
slightly with falling temperature. As _ previously 
known, the tensile strength has the same tendency. 
The impact tests confirmed that there exists a 
critical region between about — 20 deg. and 
+ 20 deg. C. within which the impact figure falls 
swiftly with falling temperature. The transition 
from the high-level to the low-level may be gradual 
as was the case with the steels for axles and shafts 
or discontinuous as was found for mild steel for 
building purposes. The transition range may be 
affected by heat-treatment. 
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How Sand Control Pays Dividends. 


COMMERCIALISING NEW DATA. 


Mr. F. Hudson's excellent Paper Methods 
of Commercial Moulding-Sand Control for the 
Modern T[rontounder,’’ which has appeared in 
our last two issues, when presented in Man- 
chester, disclosed in the discussion the real in- 
terest now being taken in this subject of vital 
importance to every foundry owner, 

The discussion was opened by the PRresipENt 
(Mr. Arthur Phillips), who said that when the 
Paper was published it would probably be re- 
garded more as a work of reference than merely 
a Paper. Probably many would desire to receive 
further information concerning ‘‘ Bentonite,”’ 
and to know what was its composition and what 
it would do. Possibly some of them were fully 
acquainted with what it was and for what pur- 
pose it was intended, but others might not he 
so fully instructed. Another point of interest 
was what was the relative cost of Wood Extract 2 
Apparently, these were the two chief items used 
in regard to the new sand in the foundry. In 
the Lancashire District the problem was always 
present to foundrymen in regard to the use of 
old sand. 

Then, there was the question of the resistance 
of the rammed sand. The lecturer had stated 
with regard to one of his figures that 100 jolts 
gave the best results for test purposes. On ; 
practical demonstration for ramming a valve 
body in a box, and turning the top part over, 
and taking the number of blows to knock it out 
with a piece of iron, the figures in the table 
shown indicated that 150 jolts gave the best 
results. It would be interesting to learn what 
number of jolts the lecturer recommended for 
this casting in order to ensure the best results 
heing achieved in the foundry. 


The Question of Scabbed Castings. 

If one had a series of scab castings and also 
found the castings were too rough, what method 
would the lecturer use to produce castings which 
would not sell unless they had a smooth finish > 
In regard to the Osborne jolt machine, for green 
sand the hardness figures were stated to be 4.1 to 
1.5. Would the same moisture conditions pre- 
vail for jolt hand-rammed? When = an 
amount of sand was trepanned out, that which 
was hand-rammed weighed 155 grammes, whilst 
that from the Osborne jolt  rammer 
only 137 grammes. 


weighed 
The table showed a harder 
surface when using the Osborne jolt machine, 
and vet there was a less weight with the tre- 
panned section taken out. These two conditions 
could hardly be reconciled, probably he might 
have reversed the figures through taking them 
hurriedly down, due to the short time the slide 
was on the sereen. 


Bentonite and Colbond. 
Mr. Hvpson stated that Bentonite was a 
colloidal clay imported principally from U.S.A. 
and Canada, and was, really, 100 per cent. clay. 
It was very much like flour, and was supposed 
to have been formed through extreme volcanic 
disturbances. It existed in a natural state and 
merely required grinding. It was somewhat ex- 
pensive, and cost, approximately, £14 to £20 
a ton. Latterly, a substitute for ‘ Bentonite ’ 
had been introduced in this country, which was 
known as Colbond.”? Tt was very similar to 
‘* Bentonite "’ in being 100 per cent. clay, and 
it was cheaper in price. He would like to read 
a letter from Messrs. Colbond commenting on 
the comparative efficiency of ‘ Bentonite’ 
against ** Colbond,’’ as mentioned in his Paper. 
Mr. A. Pearsac, in a written communication, 
stated, in reference to the relative strengths of 
*Colbond and ‘ Bentonite,’ he agreed that 
if a high moisture content was maintained, the 
author was justified in assuming only a_ half 
value for ‘* Colbond.” 


However, at between 1 and 2 per cent. of 
* Colbond ** and up to 5 to 6 per cent. moisture, 
the value of the bond was between 3/5ths to 
that of ‘ Bentonite,’ but he would stress 
the advantage of Colbond in the following 
respect Colbond’s refractoriness is defi- 
nitely superior to that of ‘* Bentonite "’ and it is 
much less easily burnt out. This advantage is 
particularly notable on steel and heavy cast-iron 
work, 

Mr. Hvpson, in reply, referred to the survey 
of rebonding clays mentioned in his Paper, and 
said it should be pointed out that the test mix- 
ture used was composed of :—77 parts dried sea 
sand; 20 parts dried green-sand floor sand, and 
3 parts rebonding clay under test. This mixture 
was milled for 5 min. at both 4 and 6 per cent. 
of moisture, and the test results obtained at 
these moisture contents showed ‘* Colbond *’ to be 
50 per cent. efficient in comparison to Ben- 
tonite.”’ Furthermore, the moisture content that 
could be safely used in the working of sand or 
clay gave one an indication of the likely green 
and dried-bond strengths available, and it would 
he tound that the more water required the 
greater the amount of clay grades present. 
Alternatively, if a sand required less moisture, 
it definitely indicated a weaker sand. The ques- 
tion of refractoriness and longevity is not vitally 
important to the grey-iron founder, and these 
points, in the past, had received greater stress 
than was necessary. 


Wood Extract. 

Continuing, Mr. Hudson said the price ot 
‘Wood Extract varied according to quantity 
ordered, but a fair average price was round 
about £8 to £9 per ton. It was a_ by-product 
of the paper industry, and was imported mainly 
from Canada and Newfoundland, Norway and 
Sweden. 

Dealing with the percentage of defective cast- 
ings, the laboratory at the Glenfield Works had 
rather the honour of being blamed for most of 
the defective castings produced in the shop, and, 
in tact, the laboratory was responsible to the 
management for defective castings, because they 
were directly responsible for the metal and for 
the moulding sand. The foundry foremen have 
had to control method, labour, and produce the 
output. As far as possible all raw materials were 
under scientific control. Nevertheless, there were 
still a few jobs which ran out, or were defec- 
tive, when the moulder forgot to put in the 
smallest core of the batch. The point has been 
reached when the further reduction of defective 
castings entails intensive supervision over that 
most variable clement of all —the human 
clement. The finish of the castings in the foun- 
dry at the present day was greatly superior to 
what it was twelve months previously. 


Influence of Jolting on Sands. 

The point with regard to jolting was rather » 
hard one to answer, because jolting depended 
principally upon the type of sand used. The 
point he had endeavoured to emphasise was that 
the flowability in a moulding sand determined 
how many jolts must be given to the sand. If 
the sand was too strong it did not matter how 
long the jolt was, as the sand was never properly 
rammed, although the velocity of the jolt impact 
might be sufficient to compact it. In the case 
of a very weak sand, the longer the jolt the 
harder the mould surface became, and so com- 
pacted that probably the metal would not lie 
on it. To begin with, the sand had to be what 
was Classed as a ‘* satisfactory’ sand. It must 
have just the correct bond and adequate 
permeability. With such a sand, the jolting 
period for normal castings from, say, 2 ewts. up 
to 10 ewts., at any rate, would be round about 
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x8 to 120 jolts, 100 being a very good figure, 
and usually about 15 per cent. more than what 
the makers of the machines predicted they could 
do. 

Skin and Permeability. 

A point had been raised with regard to the 
relation of surface finish and the prevention of 
When smooth-surtaced casting was 
desired many problems could be discussed. To 
hegin with, permeability by itself was of no real 
value, because if there was no gas generated by 
the mould, permeability did not matter. His 
own view of producing a smooth-skinned casting 
free from scabs would hinge particularly on 
obtaining a correct dried strength. Many green- 
sand moulds in use at the present day appeared 
to have a satisfactory green hond—he made the 
statement advisedly—and yet when the sand was 
dried the bond disappeared entirely. In his 
opinion, the dried-strength of green-sand 
mould was infinitely more important than the 
green strength, the latter being only necessary 
in order to obtain the plasticity for moulding 
purposes. 11 the strength deteriorated during 
pouring, and every green-sand mould was for a 
few seconds during casting a dry-sand mould, 
then there would be scabbing. Ut might be that 
the sand was deficient in dry strength: on the 
other hand, it might be that the coal-dust  per- 
centage Was so excessive that far greater gas 
was being generated than the natural perme- 
ability of the sand would stand. 

An attempt had been made, by means of the 
tables, to give some indication as to the amount 
of gas present in the mould as well as the per- 
meability. It was not possible to answer the 
Branch-President’s question in a direct way, 
because there were so many variables to take 
into account. The only way probably in which 
a reasonable answer could be given to the ques- 
tion was by examining the foundry practice 
and probably testing the sand. Lf Mr. Phillips 
cared to avail himself of the opportunity, and 
send him (the lecturer) a sample of the sand, 
he would be pleased to test it for him. The 
test could then be compared with the result 
shown in the table, and it would be possible, 
perhaps, to indicate what was wrong. 

With respect to the Osborne jolt machine and 
the hardness test, the green-sand values of 4.1 
and 4.5 were not the hardness values, but the 
green-bond values. 


Life of Modern Sand Plants. 

Mr. A. Surciiree (Bolton) inquired how long 
the sand-treating plant would last, and whether 
blacking was used on the mould. It would be in- 
teresting, also, to learn if the lecturer had had 
any experience with the use of sawdust. Three 
or four moulders might be engaged on the same 
class of job, and every one of the castings would 
be different, although they were all using the 
same kind of sand. Twenty years ago he had 
more loam than sand moulders. The plant de- 
scribed would not mix loam or clay. It was 
necessary for the sand to be uniform in quality. 
A point upon which he would like to receive 
information was whether Mr. Hudson had ex- 
perienced any trouble with the use of water con- 
taining acid. He, the speaker, used core sand, 
which cost 2)d. a ewt., and this was milled in a 
pug mill carrying treaded and plain rollers. 
It seemed to him that the plant described by 
Mr. Hudson would not be suitable for the 
majority of jobbing shops, although it could be 
adapted for a_ textile machine foundry or a 
light-castings shop. Had Mr. Hudson experi- 
enced any trouble with regard to the coal dust 
carrying a high ash content’ . 

Mr. Hepsown said that the plant described in 
the Paper had now been installed two years, 
and that his firm had the reputation for making 
a good engineering job. He appreciated the 
fact that some foundry plant was not made to 
last any considerable length of time; therefore 
they designed the plant for themselves, and then 
got the equipment people to co-operate and make 
it for them. There was not a bearing on the 
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plant that was not a roller bearing. 
instance, where sand might be able to get into 
the bearings, the bearings were protected in 


In every 


order to prevent it doing so. If Mr. Sutcliffe 
could spare the time to visit the foundry, he 
would be gladly welcomed, and he would then 
be able to see for himself that it was a well- 
designed job. 


+. Mould Surfaces and Casting Finish. 

Blacking was not used on the mould surfaces 
except for certain castings which had to have 
an ornamental finish. Most of the castings were 
protected from corrosion in some way, such as 
by the use of Dr. Angus Smith’s solution or by 
dipping them in tar, and it was debatable as to 
whether a smooth finish was an advantage in 
this direction. 

The bulk of the castings in the dressing shop 
were, however, comparable with the finish of 
castings made by 95 per cent. of the jobbing 
foundries in the country; the only people who 
could probably excel them being those who made 
a point of getting an extraordinarily high finish, 
such as Harpers, of Willenhall, and some of the 
light-castings people. 

At one time sawdust was incorporated in dry- 
sand mixtures, but they could never ascertain 
what real advantage there was in doing so. Like 
other additions, such as horse-dung, etc., they 
did not appear to affect the permeability of the 
sand very much. 


Coal Dust and High-Ash Content. 

Coal dust and ash had not proved to be any 
source of trouble, because the firm had a definite 
specification for coal dust, and the suppliers had 
to conform to that specification. New deliveries 
were analysed in the laboratory, and if the ash 
content was too high then the suppliers had to 
take their coal dust back. 

Why did Mr. Sutcliffe still adhere to loam 
moulding? Surely, making a skin-dried mould 
was cheaper than using loam. His firm were 
endeavouring to cut out loam work as much as 
possible. They formerly used loam in the manu- 
facture of hydraulic cylinders and rams, for 
which there seemed to be now a scarcity of 
orders. The plant was certainly not designed to 
mix loam. What was now desirable was to fix a 
standardised green sand, which with suitable 
modifications could be used for making castings 
formerly made of loam. 

The modified green sand referred to in the 
Paper was perfectly satisfactory. Castings had 
been made with it which were formerly made 
entirely with the old dry-sand mixture, with 
excellent results. 


Troubles from Polluted Water. 

Undoubtedly water quality played an impor- 
tant part, particularly in the case of oil-sand 
cores, but apparently it did not play a very 
great part in regard to the ordinary sand con- 
tinuing clay bond. When used for mixing oil 
sand it was important not to use polluted canal 
water or anything similar to it. In Scotland 
there was a plentiful supply of clean fresh water, 
and all the moulding sand used by the firm was 
tempered with fairly pure water. Therefore, hie 
had not as yet had to overcome any particular 
problem with regard to the use of polluted water 
for moulding operations. 

He noted that Mr. Sutcliffe’s core sand cost 
23d. a ewt., which was 4s. 2d. a ton. His own 
firm were to-day using core sand which cost 
1s. 9d. a ton, so there was a direct saving in 
that respect. Tests were being undertaken at 
the present time with regard to the production 
of a semi-oil sand-core mixture for heavy cast- 
ings, and it was hoped that the cost would work 
out at not more than Is. per ton. 


Elimination of Facing Sand and Transport. 
Mr. H. Suersvrn (Warrington) considered 
that the Paper provided a great fund of 


information for those fundrymen who had been 
brought up in what might be termed the school 
problem of 


of experience. The sands, and 
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moulding sands particularly, was so complex that 
it was necessary for the problem to be dealt with 
by technicaliv-trained people as well as the 
practical men. It was obvious that all through 
the Paper the practical side of the question had 
not been overlooked, and doubtless the practical 
foundrymen with whom Mr. Hudson was associ- 
ated had rendered considerable assistance. 

One thing he would like to have heard some- 
thing about was in regard to the cutting action 
of the flowing metal, particularly in the vicinity 
of the runners. This was a matter of great 
importance. Another point was, of course, that 
the process described by the lecturer dealt with 
the whole of the sand operated in the foundry. 
He was not dealing with a facing sand, as such, 
which was obviously the common practice, and 
the one most commonly followed at present in 
the absence of general mechanisation. This, in 
itself, created limitations, while it possibly had 
certain advantages. 

It would be of interest to know if Mr. Hudson 
had considered the question of the fusibility of 
the different sands, which was, again, a matter 
of primary importance. Certain new sands had 
been tested recently, and it was surprising to 
note the difference in the fusibilitv of the 
common sands commonly in use in the Lancashire 
district. 

Another point of moment, as far as he (the 
speaker) could understand, was that the use of 
new sand in Messers. Glenfield & Kennedy’s 
foundry must be almost a negligible quantity. 
This suggested, of course, that the problem of 
clearing out old sand, and that of bringing new 
sand into the works, had been largely eliminated, 
and hence one of the problems of the foundry 
as to the movement of materials had been largely 
solved. 


Cutting Action of Metal on Sand. 

Mr. Hvpson replied that a little trouble had 
heen experienced at one time with regard to the 
cutting action of the flowing metal. The trouble 
took the form of the bottom of the Runner 
gate washing into the casting. This was found 
to be entirely due to the excessive use of the 
swab. Most of the firm’s castings were made in 
half-boxes, and the runner gate was usually 
mounted on the pattern plate. In drawing this 
gate pattern the workmen were apt to use a 
heavy swab containing a great deal of moisture, 
and the extra moisture naturally weakened the 
sand. In many cases trouble was experienced at 
the gates from this cause. By omitting to use 
the swabs on the gate pattern the cutting ceased, 
owing to the increased strength of the sand at 
that point. 

The sand referred to in the Paper was re- 
garded as being quite equal to facing sand. 
There were two foundries in the works—one a 
light foundry, handling the bulk of the produc- 
tion, and the other a heavy foundry, making 
jobs of anything from 2 tons to 60 tons in 
weight. The heavy foundry handled special 
work, and until very recently did not use the 
type of sand as was used in the light 
foundry, namely, a cheaper sand. The cost of 
the facing sand used in the heavy foundry 
worked out at 9s. a ton. It was decided to use 
the light foundry mass-production sand as a 
facing sand in its stead. This was done within 
the last month or so in regard to some very 
heavy sluice gates, and the castings came out 
hetter than when using facing sand. 


same 


The Old and the New. 

The method of preparing this facing sand was 
that the sand was mixed on the foundry floor 
by the moulders and then put through an aerat- 
ing machine. It was not milled. It was con- 
sidered now that the green sand was actually 
superior to the facing sand, and the bond was 
greater and the permeability was better. The 
foreman in charge of the heavy shop was very 
adverse to trying it; he could not see how it 
could, possibly be better. He now admitted it 
was far better than the old facing mixture. 


January 4, 1954. 


In regard to refractoriness, or fusibility, sands 
varied considerably. When carbon was added to 
sand its refractoriness increased. Carbon 
could be added in the form of coal dust, as wood 
extract, core oil, or as heavy mineral oil. The 
refractoriness was then increased enormously. 
Erith loam was a sand with a low index of re- 
fractoriness, and at temperatures below that ot 
cast iron it vitrifies and tends to slag. By add- 
ing 5 per cent. of carbon in the form of coal 
dust to the Erith sand it will neither glaze nor 
melt. This was a very important point in the 
effect of carbon in increasing the refractoriness 
of a sand, and was one of the main benefits of 
coal dust. 

The refractoriness of new sands varied, but 
his line of thought at present was not to use 
new sand! in fact, his ambition was to produce 
high-quality castings from scrap alone, using no 
sand and having no defective castings. 

In further reply to the remarks of the Presi- 
dent. he then answered, with the aid of 
figures on the blackboard, Mr. Phillips’ question 
with regard to the surface hardness and the 
jolt test. 


was 


Book Review. 


German-English Technical Dictionary for Ferrous 
Metallurgy. Part German-English, by 
Henry Freeman. Published by Otto Spamer 
Verlag G.m.b.H., Heinrichstrasse, Leipzig, 
CI. 25 RM. 

One of the greatest difficulties encountered by 
English readers of foreign technical journals is 
the absence of real technical words and phrases 
in many so-called technical dictionaries. Fami- 
liarity with the subject is often the only way 
of determining the true meaning of a given 
foreign word, and, as readers and translators 
are not always experts in all subjects with which 
they have to deal, there often appears a trans- 
lation which is somewhat bewildering even to 
the technical reader. The dictionary under 
review certainly ranks as one of the most useful 


technical dictionaries among the dozen or so 
which the reviewer has had occasion to use. 


The publishers claim that two-thirds of the words 
are ‘‘ pure technical words,’’ and while no 
attempt has been made to verify this claim, a 
careful examination discloses reasonable justifi- 
cation. What is more, the ‘ pure technical 
words *’ include both the German and_ the 
English or American terms, which means that 
the compiler has carefully combed the English 
and American technical journals for the counter- 
parts of German technical words. Dealing with 


iron and steel metallurgy, the dictionary is 
remarkably complete and accurate. It is a 
pleasure to find at last such translations as 


receiver and Mischkristalle = solid 
(a stumbling block for most diction- 
aries), and Biegeversuch transverse test (in 
cast iron). The dictionary covers recent tech- 
nical developments, phrases in sand testing, case 
hardening, coremaking, etc., being well covered, 
although ‘‘ core-blower ’’ has been missed. It is 
interesting to note that the term ‘‘sand slinger”’ 
has been co-opted into the German technical 
language, a compliment to American descriptive 
etymology. Incidentally, American spelling has 
heen used where no confusion is likely to ensue, 
although in doubtful eases cross reference to the 
English equivalent is given. 

One very useful feature is the incorporation 
of numerous conversion tables, conversion fac- 
tors and technical abbreviations, which are so 
often troublesome when studying German tech- 


Vorherd = 
solution 


nical reports. The conversion factor for 
kg./mm.* into tons/sq. in. (0.635) has been 
omitted. The compiler has produced a really 


useful dictionary in a compact form and which 

can be recommended to all who read the German 

technical Papers dealing with iron and steel. 
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Foundry Mechanisation.* 


By A. S. Beech. 


Much definite progress in the mechanisation 
of the foundry industry has taken place in these 
ijast few years and mechanical plants have been, 
and are being, installed in various parts of this 
country. It cannot yet be said, however, to have 
approached the installations which can be found 
in almost every Continental country, but it has 
made considerable headway. It is interesting to 
recall that several vears ago the author uttered 
a warning that he was convinced that the foun- 
dries which had the courage or conviction to 
instal these plants would reap the benefit. From 
innumerable personal visits to foundries, it is 
noteworthy to record that without exception the 
foundries which have mechanised their shops 
have been kep# constantly employed, despite the 
past terrible depression, and are to-day in almost 
every case employing actually more men than 
before mechanisation, but, of course, are also 
obtaining greater production per man employed. 
It is a very remarkable thing also, that indus- 
tries of every description which have brought 
mechanism to their aid have been very well 
occupied right through the slump, and are now 
in a splendid position to take advantage of any 
trade revival. 


The Automobile Industry. 

Take, as an example, the motor industry. This 
is an industry that naturally lends itself to 
mechanisation, not only in the production of 
castings, but also in the machine shop, assembly 
shop and other branches. The motor firms which 
have mechanised have been working full time 
right through the depression, whilst those com- 
panies which lagged behind have not been so 
fortunate. Surely this is a lesson which pro- 
gressively-minded foundrymen should keep in 
front of them. Here there is an industry produc- 
ing what is, after all, a luxury, and it can keep 
its shops going right through a trade depression, 
the like of which has never been experienced in 
the world before. 

British foundries which bring their shops up to 
date, and keep them so, have nothing to fear for 
the future, but, on the other hand, those which 
lag behind and wait until something turns up, 
are going to be left by the roadside in the com- 
petition for world trade. Thus tariffs, trade 
harriers, or whatever other artificial artifice may 
he erected in this country or abroad, will make 
no difference if British foundry owners take 
advantage of every possible means of keeping 
their plants up to date in order to be able to 
fight the competition which is certain to be 
experienced, coming from industrial nations 
situated in every quarter of the globe. 


Types of Foundry Mechanisation. 

These can be placed into three groups, as 
follows:—(a) Semi-mechanised or intermittent 
plants, (») fully-continuous plants and (c) high- 
production, specialised continuous plants. 


Semi-Mechanised or Intermittent Plants. 

It has often been said that it was not possible 
to bring mechanical aid to the jobbing foundry- 
man because of the large variety of work which 
he had to handle, and that the only thing to do 
was to continue in the old-fashioned way. It 
must be admitted that this branch of the 
industry presents the most difficult problem to 
solve, and it is very difficult to see how it ever 
will be completey solved. Nevertheless, there 
are methods which can be utilised to get rid of 
some of the laborious and unnecessary labour 
and thus assist the loose-pattern moulder to 
exercise his wonderful skill instead of making 
him into a semi-glorified labourer or errand boy. 


* Paper read before the Wales and Monmouthshire Branch of 
the Institute of British Foundrymen at Newport, Mon. 


Unquestionably, in some cases, unsuitable and 
dirty moulding sand is provided for the hand- 
moulders, and yet, by nothing short of 
a miracle, they have turned out the castings 
which they have done. These castings, however, 
very often cost more money than they should 
do, because the moulder has to do a considerable 
amount more handwork than would have been 
necessary if he had been supplied with properly- 
prepared moulding sand. Then, again, the 
fettling costs are frequently in such cases 
higher than they need be, because of this poor 
sand. 

There are still many jobbing foundries of 
which the only sand-conditioning equipment con- 
sists of a riddle and an old-fashioned mortar mill. 
The author has frequently pointed out in tech- 
nical Papers and discussions the damage that 
these mortar mills do to the sand, and it is not 
proposed to repeat these remarks. Instead, 
attention is directed to Fig. 1 showing an up- 
to-date sand reconditioning plant, and one which 
can in the long run certainly prove to be an 
economical proposition. 

The plant illustrated is installed in a foundry 
in the South of England, and has a capacity of 


the disintegrator the sand passes into the 
finished-sand hopper and can be drawn away at 
will, as the hopper is closed or opened by means 
of a counterweighted flap. 


Continuous Sand Mill. 


Fig. 2 shows the latest type of continuously- 
operating sand mill. It must be stressed here, 
however, that these mills can be constructed to 
work either intermittently or continuously ac- 
cording to the special requirements of the shop 
in which they are installed. The machine is 
generally fed from an overhead supply tank 
which has an automatic variable discharge. The 
machine gives an intense rubbing action on the 
sand, and as the mullers are adjustable for 
height and are spring-loaded they rise and fall 
with the thickness of sand underneath them and 
definitely no crushing action takes place on the 
silica grains, as is certainly the case with the 
old types of mortar mill and also in the type 
of mill where the pan of the mill does not 
revolve. 

The machine is fitted all over with ball bear- 
ings totally enclosed and dust-proof. Drive can 
either be by means of a belt or by direct motor 
drive and reduction gear. Inside the pan are 
a large number of scrapers, made of ordinary 
angle-iron, also a series of baffle plates, made of 
steel bars mounted in sockets and adjustable 
for angularity are provided. These baffles are 
controlled by means of screws and hand-wheels 
and can be set to any required angle, which 


Fig. 1.—A Mopern Sanp-PrePARING PLANT. 


two to three tons of facing sand per hr. The 
plant consists of three hoppers, which are below 
floor level, namely, one large hopper to contain 
old sand and two smaller ones to contain new 
sand and coal dust respectively. At the bottom 
of these hoppers are fitted rotating discs, fitted 
with ploughs, which can be regulated in such a 
way that the amount allowed to go forward can 
be controlled by adjustment. 

The mixture of the old and new sand and coal 
dust is discharged into the boot of the No. 1 
elevator on the right-hand side of Fig. 1, which 
passes it into the screen at the top. The screen 
consists of a sheet-metal casing within which 
rotates a cylindrical riddle. From this screen 
it falls into the hopper situated over the sand 
mill. From there it falls by gravity through a 
hand-controlled valve into the sand mill. This 
mill is of a special design, which will be described 
later. Discharge from the mill is in this par- 
ticular case effected centrally by means of a rack- 
and-pinion-operated guide plate. 

On leaving the mill the sand passes to a second 
elevator which feeds the disintegrator, which is 
of the double revolving disc or peg type, each 
disc revolving inside the other in opposite direc- 
tions, and the sand passing between them. From 


latter determines the length of time the sand 
remains in the mill; hence the output and time 
of working are variable at will. Centrifugal 
force tends to throw the sand towards the peri- 
phery of the pan, but the adjustable baffle plates 
overcome this centrifugal action and force the 
sand towards the centre of the pan. The effect 
of this and the numerous flat and angular 
scrapers is that the sand is very intensively 
agitated, mixed, rubbec and aerated. The 
capacity of the mill shown in Fig. 2 is 30 tons 
of excellent sand per hr., but a range of 
machines dealing with 2 tons up to 30 tons 
of sand per hr. is available.. 

The author is indebted to a user for permis- 
sion to publish his comments, as after all it is 
the most convincing argument on a question of 
this description. 

The letter of this actual user of a similar 
sand mill to that shown in Fig. 2 contains the 
following interesting information. The letter 
is dated October 18, 1933, and reads as 
follows : — 

‘Prior to the installation of the sand re- 
conditioning mill in August of this year (note 
only two months ago) the sand used in our con- 
tinuous casting plant lacked the proper bond 
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and was extremely hot when reaching the moul- 
ders’ hoppers, and was responsible for many bad 
lifts and consequently the low output of good 
moulds. After the installation of this 
tinuous mill and the special disintegrator, and 
after the stock of sand in the system had been 
reconditioned, we found that not only had the 
bond considerably improved, but the tempera- 
ture of the sand was reduced by as much as 
20 deg. Fah. (11 deg. C.), and the number ot 
bad lifts decreased very considerably. 

“Over a period of 32 working days the total 
number of good moulds put on the conveyor 
was 37,404.) The bad lifts, of which a daily 


con- 


THE SAND 
ILLUSTRATED IN 


DETAILS OF 
THE PLANt 


Fic. 2.—SHOWING 
INCLUDED IN 
Fic. 1. 


record was kept for the 382 days in question, 
was 470, the percentage being 1.256—a very con- 
siderable improvement over the previous con- 
ditions. 

* Regarding new sand added to the system, 
for a production of 5,696 boxes in a particular 
working week our records show that the total 
weight of sand used in the system was 621 tons 
4 ewts. 2 qrs. 

‘The new sand added to the above was 5 tons 
2 ewts., the percentage of new sand thus being 
0.821, or less than 1 per cent. At the present 
moment we are not adding the new sand and 
coal dust automatically, and therefore we issue 
to each machine a supply of facing sand for 
sieving on, 

“The total amount of facing sand issued in 
the week mentioned above was 3 tons, 17 ewts. 
equals 0.62. Coal dust being 0.113, the total 
percentage to the 621 tons 4 ewts. 2 qrs. includ- 
ing with facing and backing sand was 1.544. 

further advantage has been that the 
machine operators gained confidence as a result 
of being supplied with this good-quality sand. 


Fic. 3.—SHOWING DETAILED CONSTRUCTION OF A 
Movutp Conveyor. 


Considerably less tucking of boxes re- 
quired, resulting in an improved output of 33! 
per cent over that obtained before this very 
excellent sand mill and disintegrator were in- 
stalled.” 


Jobbing Foundry Mould Feeding. 

The transport of sand to individual moulders 
is a big proposition, but it can be solved. Where 
the boxes are not of very large dimensions and 
where they do not vary considerably in overall 
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sizes, a system of overhead teed can be arranged 
in a This very 
interesting. The moulder works in a certain de- 
fined much in the way as the 
plate moulders in Falkirk and other districts in 
Britain. The hoppers move along on rails 
fed at point by belt and plough 
from overhead. 

When the hand-moulder requires a supply ol 
sand he pulls his hopper along the rails until 
it is over his moulding box and then opens the 
mouth and allows the sand to fall into 
the moulding box. The moulder then pushes his 
travelling hopper out of the way and makes his 
mould. After casting the box he knocks out the 
mould over the grid and the sand falls through 
on to a travelling belt which takes the sand back 
to the sand 
brought 


very practical way. system is 


space very same 
Great 


and are one 


discharge 


plant, where it is re-conditioned 


and hack to the hoppers once more. 
When the moulder requires a further supply ot 
sand in his hopper he pushes it hack to a pre- 
determined place where it is fed once more from 
the belt and plough. 

Kor the ordinary jobbing foundry using boxes 
of varying dimensions, depths, ete., 
difficult, 

distribution ot 
positions of the hand-moulding floor within easy 
the hand-moulders. The 
the sand after casting 
fitting up a 
could be 


the problem 
the 
more 


is more hit a solution js 


antomatic sand to one or 


distance of automatic 
could be 
long grid over which 
knocked out and the 
conveyed back to the sand plant. 

Another problem which has to be solved when 
considering the question of intermittent plants is 
the non-ferrous foundry and the steel foundry. 
In both these cases the supply of molten metal is 
not continuous, and consequently the remedies 
adopted in the continuous iron foundry where 
molten metal is available, cannot he 
applied to the non-ferrous or steel shop. Never- 
considerable can be effected 
by the introduction of an efficient up-to-date sand 
plant, and further, a knock-out grid running 
right along the shop, even in front of the hand- 
moulders. 

The sand can he conveyed by means of a 
travelling belt under this long grid and pass 
automatically to the sand plant, where it would 
he treated automatically and conveyed to the 
individual hoppers, situated over each moulding 
machine, and the surplus conveyed into a large 
storage hopper for by the hand-moulders. 
The moulding machines can be arranged in a 
definite position and in front of each machine 
two gravity-roller conveyors can be 
placed, one horizontally to receive the moulds 
from the machine and on which the moulds are 
cast. The other gravity roller can be on the slant 
to take the empty boxes back from the knock- 
out grid to the moulding machines. This demon- 
strates a simple, but very effective, way of deal- 
with the mechanisation of the 
and steel shop. 


disposal ot 
arranged by 


the boxes sand 


always 


theless, economies 


use 
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non-ferrous 
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Fully-Continuous Plants. 


Naturally, these plants are only applicable 
to the east-iron foundry where a_ continuous 
supply of molten metal is available and where 
there is a demand for repetition castings. Repe- 


tition castings are much more in this country 
than is generally assumed by the ordinary lay- 
man. When one considers the vast requirements 
of the railways, the electrical constructors, the 
builders housing schemes, the demands of 
local authorities for manhole covers and grids 
and street grids, the tremendous demand for 
castings domestic articles, such as mincing 
machines, lawn-mowers, scales and a variety ot 
other articles, it will be understood that this 
tvpe of mechanisation is the most popular of the 
three types which are listed for description. 

It is very common in this country, and indeed 
all over the continent of Europe, to find foun- 


for 


for 


dries requiring to produce castings in large 
quantities but varving in length, width and 
depth. This is quite a good applicable case for 


such a plant. 
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In an article* by Mr. V. C. Faulkner, the illus 
trations he used showed a plant of recent con- 
struction which can certainly be claimed as 
coming within this category. The castings pro- 
duced on this plant are all light castings ot 
varving sizes and nature, it being understood 


that large quantities of each type of casting 
are required. The plant is very simple to 
understand: the moulding machines areal! 


The moulds 
are made on the machines and are placed on 
the mould which takes them round 
to the pouring station, where they are poured, 
and travel on to the two jolting knock-out grids. 


situated inside the mould conveyor. 


convevor, 
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Our Grip. 


The sand falls through these grids and travels 
on a cross belt and is joined by a supply of new 
sand and coal dust the quantity of which is 
definitely controlled. It then travels and 
itself on to the long inclined belt conveyor at 
the top of which is situated a magnetic pulley 
which rids the sand of any iron pellets or tramp 


feeds 


metal. From there it is fed into the storage 
tank. 
At the bottom of this storage tank another 


feeder belt extracts the sand and feeds it 
the hoot of the first clevator, which lifts it and 
feeds it to a rotary from whence it is 
taken by a further belt and ted into one of the 
continuously-operating sand mills, previously re- 
terred to. From the mill it again into 
the second elevator, which lifts it and passes it 
on to a belt feeding 


into 


passes 


a disintcegrator, from which 


5.—A New 
DELIVERING 
OF SAND. 


Hopper 
QUANTITIES 


MovuLp 


TYPE 
PREDETERMINED 


Fig. 


it passes on to a horizontal belt, feeding the 
individual hoppers situated over each moulding 
machine. 
The sand is fed into each hopper as required 
and any surplus is fed into the overflow shute 
* «The New Mechanised Foundry of the Sinclair Iron Com- 


pany, Limited,”” FOUNDRY TRADE JOURNAL, page 305, November 
30. 1933. 
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at the end of the plant and is again reintro- 
duced into the system. An additional conveyor 
belt is running under the moulding machines 
for the purpose of receiving all the spilt sand 
from the moulding machines. 


Mould Conveyor. 


Fig. 3 shows a section of the mould conveyor 
in use on the above plant; it was explained 
in the article referred to in the footnote 
to page & that the conveyor had a complete 
table top, and that the gaps between 
plate usually associated with mould con- 
veyors were not in evidence. This is quite 
an important point for various reasons, the first 
being that in certain cases it is necessary and 
advisable for the man pouring the casting to 
be able to travel at the same pace as the mould 


each 


itself. Hence in this case he can mount on the 
table top without any danger to himself and 
pour the mould as the conveyor travels. This 
| « 

| tf 
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which invariably stretch unevenly over their 
entire length, and cut into their driving 
sprockets, but the drive is accomplished by 
means of a double short-length chain of about 
8-ft. pitch, operating on both legs of the con- 
vevor. The conveyor works remarkably sweetly, 
and has been in actual operation in a number 
of foundries now for several years, and has 
given no trouble whatsoever. It is fitted with 
a variable-speed arrangement, so that the speed 
can be altered at will. 


Automatic Jolt Knock-out Grids. 


A further interesting inclusion in this plant 
is the jolting grids shown in Fig. 4. There is 
no doubt that in the past by tar the most dis- 
agreeable work on a continuous casting plant is 
at the knock-out. Anything, therefore, which 
can be done to relieve the men at this point is 
very desirable. One of the great troubles at 
this particular place in the past has been that 


industry, is inclined to bind together when it 
arrives in congested areas, especially when the 
clay content is high. The old type of hopper 
over moulding machines was generally rectangu- 
lar or round, terminating in a jaw operated by 
a handle. 

This, in order to store a sufficient quantity of 
sand over the machine, necessitated making a 
hopper with a large orifice at the top, and with 
sloping sides ending in a smaller orifice just 
above the operating jaws. The result of this 
was a tendency to pack the sand in the smaller 
orifice, and sticking up of the sand in the 
hopper. It was quite common practice to see 
men hitting hoppers with wood mallets, or having 
a vibrator attached for the purpose of loosening 
the sand when it stuck. 

The ultimate result, therefore, was that very 
frequently the operator obtained either a great 
rush of excess sand or insufficient. Therefore 
this new type of patented hopper has been intro- 
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would be distinctly dangerous, if the conveyor 
had gaps between the plates. Another point is 
that this complete surface gives «2 much larger 
actual operating surface on which to place and 
pour the moulds, whilst a further advantage is 
that, as all the working parts of the conveyor 
are covered by these plates, it is impossible for 
the pourer to let a stream of metal fall on any 
working part. 

It will be seen from Fig. 3 that the top cast- 
iron plates run on rollers, situated at each end 
of the axle. This axle is made of forged steel, 
and carries two supplementary rollers, which 
are only guide rollers, for assisting the con- 
veyor round the The entire conveyor 
is of massive construction, but owing to the 
almost complete absence of friction, is driven 
round, with an extremely small amount of 
motive power. Recently the author saw one of 
these conveyors loaded with 80 tons distributed 
load, driven very easily with a 3-h.p. motor, 
and as it was started up under this load, it must 
be assumed that the actual running consump- 
tion was much less. 

A further interesting point about this con- 
vevor is the drive. There are no long chains 


corners. 


the box has had to be man-handled in order to 
disturb the sand, more or less compactly 
rammed, out of the box, and this, as can quite 
easily be understood, has meant considerable 
disagreeable work for the men, with hot cast- 
ings, sand and boxes. 

The introduction of this automatic jolting 
grid has, however, considerably eased the situa- 
tion for those men at this point. The men 
simply place the box on to the jolting surface 
and the sand is automatically jolted through 
the screen, leaving the box and castings resting 
on the top of the grid. All the men have to 
do afterwards is to put the boxes on to a special 
conveyor, taking the empty boxes back to the 
moulding machines. This is certainly a great 
improvement over the old-fashioned stationary 
grid. 


Mould Hoppers. 


Before leaving this plant, attention is called 
to a new type of patented hopper, for feeding 
sand into moulding boxes, in predetermined and 
definite quantities, by push-button control, 
which is shown in Fig. 5. Sand, as is well 
known to evervbody connected with the foundry 


or Novet Construction. 


duced to overcome these difficulties. At the 
bottom of the hopper a belt is placed supported 
by conveniently-placed rollers, and this belt is 
controlled by a small motor, operated by a 
push-button control. The travel of the belt is 
arranged to give a definite predetermined 
amount of sand each time the operator presses 
the control button into the supplementary feed 
hopper, shown on the screen. When the 
operator opens the jaws of the shallow supple- 
mentary hopper, he obtains definitely just the 
amount of sand he requires to make his mould, 
no more and no less. <A further advantage is 
that whilst he is operating his machine he can 
press the button and fill his supplementary 
hopper ready for the next mould. This, again, 
saves seconds, which amounts to quite a con- 
siderable total at the end of the day. 


High Production, Specialised Continuous Plants. 

The subject has now reached what might be 
termed the final class of mechanised plant. Pre- 
vious considerations have embodied what are 
termed jobbing shops and ordinary repetition 
foundries, but there are also the foundries to be 
catered for which, vear after vear, have intensive 
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production of one or two types and sizes of cast- 
ing only. Unfortunately, these shops are rare, 
but they are becoming more common, as an 
inevitable result of the demand for the mass 
produced article. 

The first remarkable point about the plant 
shown in Fig. 6 is the comparatively small floor 
space occupied by the entire plant, namely, 
82 ft. long by 49 ft. wide to outside of the plant. 
It will also be seen that there are two con- 
veyors, one inside the other. The internal con- 
veyor ‘“R”’ carries 18 pattern-plates, around 
each of which is fitted an under-sand frame, the 
main principle of which is to push the pattern- 
plate into the sand, and not the sand into the 
pattern. The advantages of this system are 
quite apparent. These 18 pattern-plates are 
split pattern-plates, and therefore make nine 
complete moulds. 

Each pattern-plate contains part of a stove, 
and hence the 18 pattern-plates make an entire 
stove. 

The requirements of this company are for stove 
parts for two or three sizes and types of stoves 
only, and, consequently, it is possible to run 
this plant without changing the pattern-plates 
for many months at a time, but in any case 
the size of the moulding box never changes. 
The boxes are approximately 414 in. by 30 in. 
inside, and the entire production of castings for 
the various types of stoves have all been so 
arranged that this size of box will take all the 
castings which go to make up their two or three 
types of stoves. Naturally, in most cases, there 
are several different castings in the one box, 
and if any scrap is made, the mould is re-made, 
with the previously good castings ‘‘ stopped off.”’ 

This internal conveyor is operated electrically, 
by means of a push-button, worked by the man 
at the moulding station. The external con- 
veyor ‘“‘D”’ is used for conveying the boxes to 
the pouring station, and for allowing the neces- 
sary cooling time, and, finally, to convey the 
boxes to the automatic knock-out grids ‘‘ A.”’ 
From these automatic grids, the sand passes over 
a belt and magnetic pulley ‘‘ E,’’ and en route 
picks up a definite amount of new sand 
and coal dust from the hoppers provided, ‘‘ B”’ 
and ‘'C.’’ The belt ‘‘ E”’ feeds the sand into 
the boot of the first elevator ‘‘ F,’’ from which 
it is fed into the revolving hexagonal 
screen G.”’ 

The hexagonal screen not only takes out any 
foreign matter, such as pieces of wood and 
stones, from the new sand, but also tends to 
assist in the cooling of the sand by flinging 
it round and round. From the screen the sand 
then falls into the large silo ‘‘H,’’ at the 
bottom of which is situated a revolving plate 
with a scraper and metallic adjustable curtain 
arranged in such a way that a continuous and 
definite supply of sand can be obtained. 

The sand is thus fed automatically, and in the 
desired quantities, to the continuously operat- 
ing sand mill ‘‘I,’’ the details of which were 
given earlier. The sand having been milled, 
mixed, and further cooled by this mill, is then 
automatically and continuously taken away by 
transporter belt ‘‘ J ’’ which feeds the sand into 
the boot of the second elevator ‘‘ K,’’ whence it 
is discharged into disintegrator ‘‘ L,’’ which 
thoroughly aerates the sand, breaks up any 
lumps or balls, and delivers it to the endless 
belt ‘‘M,’’? that feeds it into the bin ‘‘ N.”’ 
This bin is part of the speciai type of feeding 
hopper, to feed the moulding machines with a 
definite and predetermined amount of sand, 
which was also described earlier in this Paper. 
The above describes the complete movement of 
sand throughout the plant. 


Ramming Moulds. 

As was mentioned above, the boxes are all of 
one definite size, namely, approximately 41} in. 
by 30 in. inside. The internal conveyor is re- 
volved two steps at a time, and as the two 
boxes pass under the two filling stations ‘‘ P,’’ 
so they are filled with the desired amount of 
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sand from the special hoppers ‘‘ P,’’ which were 
explained previously. The moulds are then 
strickled off, and when this is done the internal 
conveyor is revolved two more steps forward, 
which passes the two boxes just filled up, under 
the two pressure heads ‘‘ Q,’’ and whilst these 
moulds are being rammed simultaneously, the 
operators at filling stations ‘‘ P”’ are filling the 
next two boxes ready to come forward. It 
should be noted that there are only two mould- 
ing machines on the entire plant to give the 
output to be detailed later. 


Changing of Pattern Plates. 

The pattern plates are located by means of 
two register points only, and are just resting by 
their own weight on the conveyor pallets, con- 
sequently there are no pins to unfasten, and the 
whole pattern plate and under-sand frame can 
be changed in about two to three minutes. 


Speed of Production. 

The average actual production of these boxes, 
the dimensions of which are not small, is 
112/115 complete moulds per hour, from the two 
moulding stations only, and the total number 


:. 7.—A ViEw oF THE FouNDRY SHOWN IN 
Fic. 6. 


of men engaged is 16 men and 3 boys, who 
do everything, including pouring and knocking 
eut, clamping and unclamping, moulding, etc. 
A further interesting point about this plant is 
that, prior to the installation, the company 
found difficulty in employing their men during 
the entire week. The plant has now been work- 
ing about twelve months, and it is now running 
16 hours per day on two shifts, and the manage- 
ment is considering duplicating the plant in the 
near future. This is a striking testimony to 
what was mentioned at the start of this Paper, 
and goes to prove that firms who have brought 
their plants up to date have benefited and are 
henefiting by their foresight, despite the trade 
depression. 

If the author were asked what were the most 
striking improvements in mechanised plants 
which have taken place in the last few years, 
he would stress the following important items :— 
(1) The specialised type of plant just described 
for the intense manufacture of one type of cast- 
ing only; (2) the new types of continuous sand 
mills; (3) the steps taken to see that sand is 
efficiently and properly cooled after knocking out 
till it arrives once more over the moulding 
machines; (4) the almost total elimination of 
metallic belts driven by chains for extracting 
sand from hoppers, and their replacement by 
belts of special fabrication for this purpose; (5) 
the adoption of the new type of mould conveyor 
with complete table top, with its manifest ad- 
vantages; and (6) the invention of the new type 
of hopper to give a definite predetermined 
amount of sand into the moulding box. 

It will also be patent to everybody that these 
plants have to be studied individually to suit 
each,and every foundry where they are to be 
applied, and that no universal lay-out can be 
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adopted to suit every case. It follows, there- 
fore, that they are dangerous things to experi- 
ment with, and the only really satisfactory way 
of installing such plants is to take advantage of 
the experiences and difficulties which have been 
overcome in the past by successful companies 
specialising in these problems. 

The average outputs from a plant installed 
in this country for making rainwater castings 
are: 110 moulds per hr. from one pair of mould- 
ing machines, the size of the box being 21 in. 
by 114 in. This output is an average output 
over a period, and not a production, say, over 
one hour, but is a definite average output of 
good moulds, taken over a definite given period. 
Anybody could probably get extraordinary 
results for five minutes, or perhaps for one whole 
day, but this is of no importance whatsoever. 
What is important, is to ascertain the average 
number of good moulds made definitely every 
hour or every day, on a strictly commercial 
basis. 


The Late Mr. J. A. S. Hassal. 


As briefly announced in a recent issue, Mr. 
J. A. S. Hassal died just before Christmas. Few 
people were better known or more generally 
esteemed in the foundry industry than Mr. 
Hassal, who for many years was the secretary of 
the National I[ronfounding Employers’ Federa- 
tion. Hewasachartered accountant by profession, 
having served his articles with Messrs. Harmood, 
Banner & Son. In 1892 he established himself 
in business in partnership with the late Mr. 
Knox, as ‘f Knox & Hassal.’’ In 1919, he was 
joined by his eldest son, Mr. John S. Hassal, 
since when the firm has been known as Knox, 
Hassal, Son & Company, at 106, India Buildings, 
Water Street, Liverpool. 

Mr. Hassal was born in 1868 and was educated 
at King William’s College, Isle of Man. As a 
young man he was a prominent Rugby football 
player, until in 1903 he became a pioneer of 
motoring and in 1906 founded the Cheshire Auto- 
mobile Club. He took a prominent part in muni- 
cipal matters, and sat as a conservative member 
of the Birkenhead Council from 1922 to 1928. 
He was secretary of quite a number of engineer- 
ing and foundry employers’ associations, and a 
director of a number of local companies. 

On behalf of the foundry industry we extend 
to his family our deepest sympathy. 


Marking of Imports.—The National Union of 
Manufacturers has addressed to all manufacturers’ 
trade associations and to its members a questionnaire 
inviting their views as to the desirability of revers- 
ing the operation of the Merchandise Marks Act. 
The Board of Trade, with whom the Union has been 
in communication regarding the matter, is desirous 
of knowing how much demand for this change in 
the law there is amongst United Kingdom manu- 
facturers. The view of the Union is that all foreign 
goods on importation into this country should be 
marked unless a sufficiently strong case for exemp- 
tion, to the satisfaction of a statutory committee, 
can be made out by the importer. The present 
measure, enabling any industry which can make out 
a case to the satisfaction of a statutory committee, 
to obtain an order to the effect that a particular 
class of goods imported into this country must bear 
an indication of origin on importation or sale, or 
both, was no doubt the best that could be obtained 
for industry im the circumstances which obtained in 
1926. Now that protection is the established system 
of the country, and all goods imported into this 
country have to be examined to determine what 
duty, if any, is payable, the Union feels that there 
is no longer any good reason why the onus of 
procuring Orders in Council, with all the expense 
and trouble and delay which the process involves, 
should remain on the shoulders of the home manu- 
facturer. Manufacturers are asked in the question- 
naire for their views, should the change in the law 
be made, as to marking the goods merely as foreign 
or indicating the country of origin. 
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A Metallurgist’s Outlook on Modern Foundry 
Production." 


By J. R. Handforth, M.Sc. 


(London). 


The basis of these observations is frank admira- 
tion of the products of the foundryman. In 
the first place, he has moved with the times, for 
the castings he made for the winner of the 
Gordon Bennet Race in 1902 would have been 
somewhat out of place for Sir Henry Segrave’s 
ear, the ‘Golden Arrow.’’ His products are 
now subjected by engineers to conditions which 
a few years ago would have been regarded as 
ridiculous, and it may perhaps be interesting to 
print a user’s opinion of the foundryman’s pro- 
ductions, which read (Mr. Scott Paine’s cable) :— 

“* Just finished hardest race ever run. _ I 
stressed your engine harder than any 

machinery I have ever handled. Tt is a 

marvellous example of British engineering.” 

In the engine which Mr. Scott Paine used for 
his motor boat there were many castings, for 
example, the crankcase, cylinder head, oil sump, 
rear end cover, pump bodies, carburettors, valve 
guides, ete. 

It will obviously be impossible to cover, even 
in summarised form, the whole of the casting 
industry, so it is proposed to deal only with those 
branches in which the author has been in per- 
sonal contact, and he would like to deal with 
them in the order in which he was introduced to 
them. 

The Steel Foundry. 

This branch of foundry work is important, full 
vt difficulties, and, what is perhaps more to the 
point, now turning out proaucts which are re- 
placing those of the non-ferrous foundries in 
dye works, food machinery, chemical plant, 
ornamental castings and in fields of general 
engineering. 

The chief point of note about the steel foundry 
is its profusion of melting equipment—the 
crucible, the open-hearth furnace, the Bessemer 
converter, the side-blown converter Robert or 
Stock, the various types of electrical-are furnaces 
and latest of all the high-frequency induction 
furnaces. The object of all these plants is to 
meet the foundryman s first difficulty, the need 
for molten metal at very high temperatures, say 
1.450 to 1,600 deg. C. These high temperatures 
are responsible for many further difficulties. It 
is obviously no easy matter to obtain moulding 
refractories which will resist such temperatures, 
and it is not to be expected that steel castings 
can be produced with the same clean surfaces as 
are obtained on aluminium castings poured at 
790 deg. C. 

Further difficulties of the steel founder are 
the high liquid and solid contraction of 
metal, which involve large runners and _ risers, 
and the quick breakdown of his moulds to avoid 
shrinkage cracks. Having produced his sound 
casting, he is then involved in the art of heat- 
ireatment in order to relieve casting strains, to 
soften his metal for machining or to achieve the 
physical properties of his specifications.- 

Much time, money and thought has been, and 
is still being expended on these difficulties. The 
reports of the committee on the Heterogeneity of 
Steel Ingots are wonderful evidence of the 
determination of the steel foundrymen to master 
iheir difficulties. 

Just as in the manutacture of wrought steels 
so in the production of cast steels, the foundry- 
man uses many different types of steel to meet 
the engineer’s requirements. One steel foundry, 
recently visited, casts metal to twenty-eight 
different specifications. Of the straight carbon- 
steel castings such as are used for engine com- 
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ponents, turbine cases, lorry parts, ete., the 
majority have a carbon content of 0.25 per cent., 
and these when annealed have a tensile strength 
of 28 to 32 tons per sq. in. For higher test 
castings—sey 35 to 40 tons per sq. in.—the 
carbon is raised to about 0.4 per cent.; but 
except for special work such as cast die blocks 
with carbon U.6 to 0.75 per cent. this figure is 
not frequently exceeded in plain carbon steels. 

With regard to alloy-steel castings, modern 
foundries produce steel of almost every conceiv- 
able composition, for example, with 1 to 1.5 per 
cent. manganese for gears, caterpillar shoes, 
wagon wheels, nickel steels for bridge work; 
nickel-chrome steels with 3 to 3) per cent. nickel 
and 0.45 to 1.75 per cent. chromium for high- 
duty gears, mill rolls, excavator buckets; carbon- 
chrome steels (0.5 to 1.0 per cent. carbon, 0.5 to 
1.0 per cent. chromivin) for crushing and pulver- 
ising machinery; high-manganese steels (carbon 
| per cent., manganese 12 to 14 per cent.) for 
stone breakers or tramway crossings; stainless- 
steel castings with 14 per cent. chromium, and 
corrosion-resisting steels of the usual austenitic 
types for chemical and textile work or oil-crack- 
ing plant. Of recent vears considerable trade 
has heen developed in castings of high alloy 
content for resistance to sealing in enamelling 
furnaces, automatic stoker parts and high-tem- 
perature chemical-reaction vessels. 

Another interesting process which is now in 
the course of development is the centrifugal 
casting of high-alloy steels, whereby both costs 
of material and machinery can be reduced. 


The Iron Foundry. 

During the past five years very wonderful pro- 
gress has occurred in this branch of the foundry 
industry, such progress that even non-ferrous 
metallurgists and foundrymen must note and 
respect. Under the circumstances one cannot 
even pause to consider the remarkable results 
which have arisen from the mechanisation of iron 
foundries, but must confine the subject to the 
metallurgical examination of their modern pro- 
ducts. Briefly, these may be classified as :— 
(1) The production of cast irons with mechanical 
properties so improved that they compare favour- 
ably with those of steel castings; (2) the produc- 
tion of castings capable of heat-treatment, with 
Brinell hardness ranging from 350 to 700, and 
(3) the production of austenitic irons with proper- 
ties which open up entirely new fields for the 
use of cast iron and bring it into direct competi- 
tion with non-ferrous castings. 


Alloyed Cast Irons. 

Broadly speaking, these modifications have 
arisen through the introduction into cast irons 
of the alloying elements nickel, chromium, 
molybdenum, vanadium, titanium and = alu- 
minium, and it is stated by Coyle that 198,000 
tons of such alloy cast irons were produced in 
America in 1929. When correctly used, these 
elements refine the grain of cast iron and reduce 
the size of the flakes of graphite: they reduce 
shrinkage and porosity, and thereby improve the 
strength of the castings; they can be used to 
prevent the formation of chill where it is un- 
desired and so improve machining qualities, or 
to increase the chill to give castings exceedingly 
resistant to wear and abrasion. 

With regard to the first of these modifications, 
i.e., castings with better mechanical properties, 
it is now comparatively easy to produce grey-iron 
castings with 18/22 tons tensile. The essential 


conditions are that the T.C. should be not greater 
than 3.2 per cent., and that the particles of 
graphite should be as small 


as possible. This was 


ll 


formerly achieved by melting low-carbon pig-iron 
with steel scrap, but it is now usually accom- 
plished by the use of nickel and chromium which 
widen the basic irons which can be used, and 
which give at the same time castings with finer 
vrain and greater density. A typical example of 
such an iron might have the composition T.C. 
2.9 per cent,, silicon 1.25 to 1.5 per cent., nickel 
1.8 to 2 per cent. and chromium 0.25 to 5 per 
cent. Large quantities of iron similar in type 
to this (T.C. 2.75 to 3.15 per cent., silicon 0.9 to 
1.1 per cent., manganese 0.6 to 1 per cent., 
nickel 1 to 1.5 per cent., chromium 0 to 0.6 per 
cent.) are now used for motor-car components 
such as cylinders and cylinder heads. 

Cast irons with still higher mechanical proper- 
ties, i.e., 20-30 tons tensile, are now produced by 
(1) melting steel scrap with suitable proportions 
of high-silicon pig-iron, (2) the addition of alloy- 
ing elements to the ladle, and (3) the heat- 
treatment of alloyed white irons. 

The heat-treatment of cast irons, apart from 
simple annealing, is a natural corollary to the 
introduction of alloying elements. Nickel lowers 
the critical speed at which castings need to be 
cooled to produce martensite, and thus enables 
them to be safely but effectively quenched in oil 
instead of water. Chromium increases the hard- 
ness of castings by the formation of carbides, and 
the two elements together refine the carbide net 
work. Small quantities molybdenum (0.25 to 
0.35 per cent.) are said to increase the toughness 
of cast iron. The usual method of heat-treatment 
is to harden in oil from 850 to 900 deg. C. and 
then temper at 200 to 400 deg. C. This method 
is in fairly general use for the production of 
motor-car cylinder liners with a Brinell hardness 
of 450 to 500. High-duty gears have also been 
produced in the same manner. 

If the alloy additions are sufficiently increased, 
for example, up to 4} per cent. of nickel and 
1} per cent. of chromium, not only is the com- 
bined carbon content increased, but the matrix 
of the casting is changed from pearlite to sor- 
bite or martensite, and by this means intensely- 
hard white cast irons with a Brinell hardness of 
600 to 700 may be obtained. These have found 
considerable use in grinding and crushing 
machinery. 

One of the most interesting examples of heat- 
treated alloy cast iron is that now being pro- 
duced by the nitriding of centrifugally-cast low 
T.C. iron containing 1} per cent. of aluminium 
and 1} per cent. of chromium for cylinder liners. 
In the as-cast condition these have a_ tensile 
strength of 20 to 25 tons with a Brinell hardness 
of 350 to 400. After nitrogen hardening, the ten- 
sile strength is approximately 30 tons per sq. in. 
and the Brinell hardness 900 to 1,000. 


Austenitic Cast Irons. 

The most remarkable change in the jironfoundry 
industry has been the introduction of austenitic 
cast irons. These are obtained either by the 
use of high percentages of nickel, 20 to 30 per 
cent., or more generally by the combined use of 


nickel, copper, manganese and chromium. 
Typical compositions are :— 

TA. Si. Ni. Cr. | Cu. 
1 | 2.75-3.1 | 1.25-2.0 | 20-30 14 Nil. 
2 | 2.75-3.1 | 1.25-2.0 12-15 156.0 5-7 


Copper, if used alone, is only soluble up to 
2 per cent., but this solubility is appreciably 
increased by the addition of nickel. Manganese 
is twice as effective as nickel in producing 
austenite, but the resulting castings are difficult 
to machine. Chromium improves the strength 
of austenitic irons and greatly increases their 
resistance to heat and corrosion. By suitable 
combinations of these elements, castings are ob- 
tained with remarkable and valuable physical 
properties. Nomag with 10 per cent. nickel and 
5 per cent. copper is non-magnetic and useful for 
switchgear and electrical machinery. Nimol and 
Niresist with 14 to 15 per cent. nickel, 6 to 7 per 


= 
| 7 
| 
| 
oh 
> 
e 
any: 
e 
n 
i 


cent. copper, 2 to + per cent. chromium are par- 
ticularly resistant to corrosion, and compare 
favourably with bronze in resistance to acids and 
sea water. Most of these alloys have great elec- 
trical resistance and high coefficiencies of thermal! 
expansion. 

A further field for the use of cast iron has been 
opened by the development of irons especially 
resistant to heat and scaling, and which compare 
favourably with expensive steels of high-alloy 
content. Two of these, Silal (T.C. 2.5 per cent. 
plus 5 per cent. Si) and Nicrosilal (T.C. 2 per 
cent., silicon 5 per cent., manganese 1 per cent., 
nickel 18 per cent., chromium 2 to 5 per cent.), 
have been developed by the B.C.L.R.A., and 
others containing T.C. 2.5 to 3.0 per cent., silicon 
1 to 2.5 per cent. and chromium 16 to 30 per cent. 
have been developed in America. 


Alloys of Copper. 

The most noteworthy point of interest in this 
field of foundry metallurgy is the tremendous 
amount of research work which has been under- 
taken during the past ten vears. Much of this 
work has been carried out by the B.N.F.R.A., 
and this association is to be heartily congratu- 
lated on the planning, organisation and practical 
success of its inquiries into the everyday 
problems of the foundry. As was right and 
proper, the early researches started with the 
element copper itself, and very valuable work has 
heen carried out on the effect of small quantities 


of impurities, degasification and practical 


methods of producing sound copper ingots. 
the seme manner the production — of 


sound ingots of 70/20 brass has been studied and 
the improvement of such brasses by the addition 
of 1 to 2 per cent. of aluminium has led to the 
commercial production of what 
self-healing condenser tubes. 


are known as 


Manganese Bronze. 

A noteworthy technical advance has been made 
by the introduction of the Durville process for 
the casting of copper-alloy ingots. The 60/40 
brasses also have been thoroughly investigated 
and there are now improved manganese bronzes 
with various additions such as 1 to 1.5 per cent. 
of iron, aluminium, nickel and manganese, the 
successful handling of which has enabled us to 
retain in this country a large proportion of the 
world’s trade in the casting of large ships’ pro- 


pellers. Of the further alloys of copper there 
is the standard gun metal 88/10/2, and_ its 


various modifications with 5 to 10 per cent. of 
each of tin, lead and zine. 

The bronzes, alloys of copper with tin and 
phosphorus, have been studied in minute detail 
both with regard to additions of other elements, 
suck as zine, nickel and lead, and with regard 
to the effects of sand casting, chill casting, and 
centrifugally casting. 

The alloys in this class which have attracted 
attention recently are the cuprous bearings 
known as lead bronzes, and the alloys of copper 
with beryllium. Lead bronzes, which consist 
essentially of copper with 25 to 35 per cent. of 
lead, by virtue of their oil-carrying capacity and 


the fact that they are strongly alloved with the~ 


steel supporting shells, have been found to func- 
tion with entire success under conditions which 
have proved too arduous for the best tin-hase 
anti-friction metals. 


Beryllium. 

Considerable research and development work 
is now in hand with regard to the metal 
beryllium. This element is in the aluminium- 
magnesium group, and is 35 per cent. lighter 
than aluminium, for its specific gravity is 1.85. 
It is claimed to produce very wonderful effects 
when combined with copper, for the resulting 
alloys are capable of precipitation hardening. 
The wrought alloys of copper and beryllium have 
found certain uses, as, for example, springs and 
carbon-brush holders, etc., but attention is now 
being paid to the cast alloys. 


For this purpose 
a ‘‘ master alloy * 


of copper with 12.5 per cent. 
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of beryllium is produced for use as a hardener. 
Owing to the extreme readiness with which 
beryllium alloys with oxygen, it is recommended 
that the melt shall be covered, even during cast- 
ing, with a laver of wood charcoal, and that it 
should first be deoxidised by the usual additions 
hefore adding the beryllium. The alloys recom- 
mended are those containing 1.5 to 2.5 per cent. 
of bervilium, for which the casting temperature 
is 1,050 to 1,100 deg. C., and foundry practice 
is said to be similar to that for phosphor bronze. 
Heat-treatment consists of heating the castings 
to 800 to 820 deg. C. for not less than two hours, 
followed by immediate quenching in cold water 


and subsequent reheating for three to five 
hours at 275 to 300 deg. C. Temperature con- 
trol during heat-treatment is of fundamental 


importance, because the copper-beryllium alloys 
about 850 deg. C. In the 
as-cast condition the Brinell hardness is approxi- 
mately 100. After water quenching it is 60 to 
80, and after tempering it rises to 420 to 440. 
With 2 per cent. Be, the alloy as-cast has a 
tensile strength of 30 to 32 tons per sq. in., with 
an elongation of 10 per cent. After hardening 
the tensile strength is raised to 55 to 57 tons, 


hut the elongation falls to approximately 1 per 
cent. 


begin to disintegrate 


It is claimed* that use for such castings has 
found for bearing variable- 
pitch aeroplane propellers, racing-boat propellers, 
cams, pinions and worm gears, and that castings 
of copper and beryllium are particularly useful 
wherever serious factor. These 
results are largely experimental, but when the 
price of beryllium is really commercial, it may 
have a definite use as a deoxidiser for copper 
alloys, particularly where electrical conductivity 
is OF importance. 


been sleeves for 


corrosion is a 


A Problem in Differential Expansion. 

The steel evlinder of an aero engine has 
attached to it in some form a cylinder head 
which is usually an aluminium forging or cast- 
Into this 


ing. head it is necessary to insert 
some type of valve-seat, because aluminium 


castings are too soft to withstand the hammer- 
ing of the valves. Under running conditions the 
valve of the engine may be raised to a tempera- 
ture of 700 to 900 deg. C.; the crown of the 
cylinder head may be 250 to 300 deg. C. and the 
exhaust valve seats will be some temperature 
between 300 and 550 deg. C. Under such con- 
ditions a set of difficult problems arises. In 
the first place, on account of the difference in 
the coefficient of expansion between aluminium 
and steel, difficulties are experienced in making 
an oil-tight joint between the header and the 
cylinder. If the two parts be screwed together, 
carefully-controlled interference fits can be used, 
but it is usually necessary to include also some 
form of collapsible packing gland. The same 
problem, slightly less serious, occurs if the head 
and the cylinder are bolted together. The high 
coefficient of expansion of the aluminium header 
introduces difficulties in regard to the retention 
of the valve seats. Attempts have been made 
to ease this trouble by screwing in the seats, 
heating up the heads and allowing them to 
shrink on to the seats or even by freezing the 
valve seats in liquid air and placing them in 
heated cylinder heads to allow the headers to 
shrink on to the seats and the seats to expand 
into the headers. Many types of seating 
materials have been tried, including Monel 
metal, hard aluminium-bronzes containing nickel 
and iron, and most recently a specially-manufac- 
tured steel, with a coefficient of expansion equal 
to that of aluminium. Even when these prob- 
lems are solved, there remains the fact that 
under running conditions the aluminium alloy, 
be it forging or casting, becomes relatively soft 
and plastic, and there is a definite tendency of 
the metal in the neighbourhood of the valve seat 
to be distorted by the valve hammering, which 
results in irregular running conditions. That 


* Cone, American Foundrymen’s Association, June. 1933. 
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these are serious and practical difficulties is 
shown by the fact that in one well-known engine 
the aluminium header has been replaced by a 
casting of aluminium bronze, for it is counted 
that the advantage gained in oil tightness and 
freedom from valve-seat trouble more than 
counterbalances the increase in weight entailed 
by this change. This is a somewhat unusual 
example of a  cuprous-alloy casting ousting 
aluminium alloys from a field where weight is 
of tundamental importance. 


Aluminium Castings. 

In view of the remarkable changes which are 
induced steel hv the addition ot nickel, 
chromium, tungsten, etc., it was for a long time 
hoped that similar improvements would be con- 
ferred on aluminium by the selection of suitable 
alloying elements. These hopes have in a large 
measure been unfulfilled, but appreciable advan- 
tages have been gained by the addition of zine, 
silicon, 


copper, Manganese, Magnesium, iron, 
titanium and nickel. Modern progress is develop- 
ing on quite different lines, such as:—(1) The 


better control of melting conditions; (2) the 
study of the effects of different elements on the 
casting properties of alloys; (3) 


prev iously 


modification of 
particularly those ot 
high-silicon content; (4) the development ot in- 
creased resistance to and (5) the 
application to castings of the principles of heat- 
treatment which were elucidated by the metal- 
lurgical study of duralumin. 


known alloys, 


COPTOSION, 


A problem which for many years puzzled 
aluminium founders was the phenomenon known 
as specky metal. This problem was solved 
by Mr. S. L. Archbutt at the National Physical 
Laboratory, who demonstrated that speckiness 
was due to the release during solidification of 
the gases, particularly hydrogen and carbon di- 
oxide, which taken into solution in the 
aluminium during melting. It was shown that 
these gases could be removed by allowing the 
metal to solidify slowly or by blowing through it 
immediately before casting the insoluble gas 
nitrogen. Whilst these used 


are 


methods are with 
appreciable success for special work which will 
bear the cost, they have not come into general 
use. They have had a very definite value, how- 
ever, for large users of ingot aluminium now take 
precautions not only to control their melting 
equipment, as, for example, by the use of glazed 
crucibles and suitable fluxes, but they ascertain 
that thetr raw material is as gas-free as possible 
when it is purchased by them. Many other 
methods of degasification have been tried, such 
as the use of chlorine, carbon tetrachloride, silicon 
tetrachloride, aluminium = chloride, — titanium 
tetrachloride, or by the addition of small per- 
centages of metallic sodium, and it is understood 
that considerable this direction 
heen recentiy achieved by a new method. 

Much work undertaken to 
determine the effect on casting conditions pro- 
duced by various elements used in the production 
of aluminium alloys. Zine is cheap, easily 
added, and, together with small percentages of 
copper, produces in L.5, for example, an alloy 
suitable for many purposes. This alloy is weak 
when hot and therefore liable to crack in the 
moulds, and it is not suitable for use at high 
temperatures. Coppet from 6 to 12 per 
cent. produces harder alloys, which are less liable 
to hot They have been largely used 
for the production of die castings, but they are 
prone to be hrittle. 


success in has 


research has been 


alone 


shortness. 


Aluminium-Silicon Alloys. 


one of the most useful 
clements in the metallurgy and founding ot 
aluminium. It is present in small quantities in 
most ingot metal and it is added in quantities 
varying from 2 to 14 per cent. to produce a large 
and useful range of alloys. The alloy with 5 per 
cent. of silicon has found great favour in America 
This 


allov is tougher than the copper alloys, has less 


Silicon has been 


on account of its good casting qualities. 
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and Al remainder. This alloy, which has a 
Brinell hardness of 120 has at room temperatures 
a tensile strength of 14 to 16 tons. The tensile 
strength at 200 deg. C. is approximately 10 tons 
and at 300 deg. C. 5 tons per sq. in. Its 
coefficient of expansion is 0.000019, compared 
with 0.000025 for the normal alloys, and it has 
been used to considerable extent for the manu- 
facture of automobile pistons. 

Of the other alloying elements which have 


shrinkage and has given good results in the pro- 
duction of thin castings subject to pressure tests. 
Such castings are remarkably ductile and very 
resistant to corrosion. Their physical properties 
can be improved by the addition of copper and 
two well-known alloys, Lautal with 4 per cent. 
copper and 2 per cent. silicon, and an English 
alloy with & per cent. copper and 2 per cent. 
silicon, principles. One 
notable advantage of the presence of silicon in 
these alloys is that it considerably reduces the been added to aluminium, mention must be made 
ili-effects of high-iron content and therefore of nickel and chromium. Generally speaking, 
enables good castings to he made from secondary the results from these two elements have been 
material. By increasing the amount of silicon disappointing, but a Patent has recently been 
io 11 to 14 per cent., the very useful alloys taken out covering alloys with the composi- 


are based these 


known as Silumin, Alpax or Wilmil have been tion:—Cu 6 to 12 per cent., Ni 1 to 3 per cent., 
developed. Such alloys produce excellent die Cr 0.5 to 5.0 per cent. and Mg 0.5 to 2.5 per 
castings, but if cast in sand in the ordinary cent. 


manner they are prone to give unreliable results, 
hecause the silicon crystallises out in a coarse 
condition, which results in’ brittleness. This 
difficulty has been successfully overcome by the 
well-known process invented by Pacz, whereby 
the alloy is ‘‘ modified ** by the use of sodium 
or fluxes of alkaline earth fluorides, the general 
effect of which is to make the silicon crystall'se 


These alloys do not appear to be very promis- 
ing for sand casting, but they are reasonably 
satisfactory for die casting. In the latter con- 
dition they have a Brinell hardness of 140 to 
160, and they appear to retain their hardness 
at high temperatures better than any other of 
the cast aluminium alloys. After tempering tor 
100 hrs. at 250 deg. C. the hardness of a cast 


in a fine state of division, so fine that it has test-piece dropped only from 162 to 110. 
heen described as of colloidal dimensions. In Two alloys highly resistant to corrosion have 
this condition the alloy has excellent casting recently been developed by the combination with 


properties because of its fluidity and its short 
range of freezing, so that it can be run into 
exceedingly thin sections and be rapidly cooled. 
It does not suffer from hot shortness, and in the 
cold) condition castings are sufficiently ductile 
to allow straightening. Silicon alloys of this 
description have a very low specific gravity and mabright, is used in the as-cast condition for 
a very high resistance to corrosion. As sand .the manufacture of plant subject to atmospheric 
cast they have an ultimate stress of 10 to 12 tons or sea-water corrosion, and for chemical plant 


aluminium of magnesium and manganese. One 
of these containing 6.5 to 7.25 per cent. of mag- 
nesium with 0.3 to 0.6 per cent. of manganese, 
known as Mg 7, is essentially a wrought alloy, 
but the second, with 4 per cent. of magnesium 
and 0.5 per cent. of manganese, known as Bir- 


per sq. in., with an elongation of 6 to 8& per subject to acetic acid, lactic acid, fruit juices, 
cent. Castings of this alloy have found con- ete. In the as-cast state its physical properties 


siderable use in industry, but for highly-stressed are:—O.1 per cent. proof stress, 5.0 to 6.5 tons 


components they are unsuitable, because, in spite per sq. in.; ultimate stress, 9 to 10 tons per 
of their good tensile strength, they have a very sq. in.; elongation, 3 to 5.5 per cent.; and 


poor proof stress—viz., 3 to 4 tons, and low 
fatigue-strength. In order to overcome — this 
weakness, alloys of this type have been slightly vears by the application to aluminium castings 
changed by the addition of O.8 per cent. of of the methods of heat-treatment which were 
copper, which does not alter the tensile strength first used for the wrought alloy) Duralumin. 
hut raises the proof stress by approximately one Briefly, these depend on the behaviour of mag- 


Brinell hardness, 50 to 60. 
Considerable progress has been made in recent 


ton. Further improvements have been made nesium silicide (Mg,Si) and copper aluminide 
turing the past twelve months by the addition (CuAl,), which are only slightly soluble in 
of 0.3 to 9.5 per cent. magnesium and 0.3 to 0.5 aluminium at room temperatures, but which 


per cent. manganese. ‘The manganese slightly in- 
creases the hardness and neutralises the ill-effects 
of iron and copper impurities, which weaken 
the alloy and reduce its resistance to corrosion. 
The magnesium makes it possible to improve the 
properties by heat-treatment. The treatments 
applied are either tempering at 150 deg. C. for 
20 hours, or water quenching at 510 deg. C., 
tollowed by tempering at 150 deg. C. The 
changes in properties caused by these modifica- 
tions are shown below (Table 1) :— 


rapidly pass back into solution when the alloys 
containing them are heated to about 500 deg. C. 
If an alloy in the latter condition is cooled 
quickly by being quenched in water, these com- 
pounds, Mg,Si and CuAl,, are retained in the 
form of unstable supersaturated solutions, and 
these solutions when allowed to stand at room 
temperatures, or when gently heated to, say, 
120 to 200 deg. C., gradually break down and 
precipitate the excess of the dissolved com- 
pounds. This process of internal decomposition 


TaBLeE I.—Mechanical Properties of Al Si Base Alloys. 


0.1 
Alloy. per ome. It. Elong. Fatigue Br. 
proof stress. per cent. strength. 
stress. 
13 per cent. Si 3-4 1C-12 6-8 2.75 55-60 
13 per cent. Si; 0.8 per — 4-5 10-12 6-8 3 60-65 
cent. Cu 
12 per cent. Si; 0.4 per  As-cast 4.5 10-12 2-4 3.6 55-65 
cent. Mn; 0.4 per cent. 
Mg 
12 per cent. Si; 0.4 per | Tempered... 6-8 11-1? 2-3 3.6 65-75 
cent. Mn; 0.4 per cent. 
Mg 
12 per cent. Si; 0.4 per Fully heat- 13-16 16-18 5-1.5 4.86 80-100 
cent. Mn; 0.4 per cent. treated. 
Mg 


It has been stated that the alteration in com- within the ervstals of the 
position has rendered them very prone 


alloy has the effect 
to of greatly increasing the Brinell hardness and 

the mechanical strength of the alloys, and whilst 
Another high-silicon alloy for which appreci- it is a method of improvement best suited to the 
able use has been found is that known as Low- wrought alloys because of their finer grain size. 
Ex, which has the composition :—Si 14 per cent., it is now applied with considerable success to 
Ni 2 per cent., Cu 1 per cent., Mg 1 per cent. certain cast alloys. 


specainess, 


In the researches which were 


made to find further elements which would be 
of value in heat-treated cast alloys, it was found 
that the presence of nickel and to a less extent 
that of iron were advantageous. Nickel in- 
creases the solubility of CuAl, and so tends to 
shorten the time of heat-treatment and to inten- 
sifv the results. With iron it forms the complex 
compounds of Ni-Fe-Al, which raises the melting 
point of the alloy. The first of the alloys based 
on these principles is that known as ** Y ”’ alloy, 
which was developed at the National Physical 
Laboratory in 1920. This alloy, which has the 
composition :—Cu 3.5 to 4.5 per cent., Ni 1.8 to 
2.3 per cent., Mg 1.2 to 1.7 per cent., Si and 
Fe 0.6 per cent. maximum, immediately enjoyed 
considerable success as a forged alloy, but for 
a long time it was considered to be very diffi- 
cult to cast in sand or chills. With 
improved melting and foundry technique these 
difficulties have been appreciably reduced, and 
many castings, particulary those for use at high 
temperatures, are now produced from this alloy 
with considerable success. 


even in 


The casting tempera- 
ture is rather high, and it requires rather heavy 
runners and risers and plenty of chills to pre- 
vent cracking and drawing.  As-cast in’ sand 
and heat-treated the 0.1 per cent. proof stress 
is approximately 14 to 15 tons per sq. in., the 
ultimate stress 15 to 17 tons per sq. in. and 
the elongation about 1 per cent. In the chill- 
cast condition the ultimate stress may be IS to 
20 tons per sq. in. 
3.0 per cent. 


and the elongation 1.5 to 
During the last few years a new set of alloys, 
hoth cast and wrought, marketed under the 
name of R.R. alloys, has been produced by vatia- 
tions of the original Y "alloy composition. 
The essential differences between the new alloys 
and ** Y” alloy are the reduction in the copper 
and nickel contents, the increase of the iron and 
silicon contents, the variation of the magnesium 
content and the introduction of titanium. A 
noteworthy feature of these mechanical proper- 
ties is the high ratio of the proof stress to the 
ultimate 
Because of their composition, these alloys have 
a high liquid shrinkage, but there is a very short 
temperature interval between the time when 
they are completely liquid and when they are 
completely solid. On this account castings must 
he provided with unusually large runners and 
risers to ensure sufficient feeding. Their linear 
casting contraction is low, and, provided the 
runners and risers are satisfactory, complicated 
castings can be made with few or no chills. 
These alloys - also very free from hot- 
shortness troubles, and complicated castings can 
be left in the sand without easing the boxes or 
breaking down the moulds. An interesting 
method of testing this property of aluminium 
alloys has been used by the sponsors of the R.R. 
alloys in which an H-section was cast between 


stress. 


are 


two steel chills, and measurement was made of 
the clearance required between the chills and 
the castings to prevent the casting from crack- 


ing at the angles. The R.R. alloys are superior 
in this respect to most of the alloys of alumi- 
nium. The alloy R.R.50 is used for general sand 
castings, as those exhibited to-night, and the 
die-casting alloy R.R.53 is for use at high tem- 
peratures. Considerable use for this alloy has 


been found for automobile pistons and aero- 
engine-cylinder heads 
Magnesium Castings. 
Probably the greatest innovation in the 


foundry industry during the past ten years has 
heen the increase in the number of castings made 
in alloys of magnesium. This metal was first 
discovered by Davy in 1808, i.¢., 16 years before 
the isolation of aluminium, but because of the 
difficulty of manufacture it was not produced in 
appreciable quantities until about 1913. An 
alloy of magnesium and zine was used in Ger- 
many during the war as a substitute for copper 
and aluminium alloys, and since that time the 
use of magnesium alloys has grown rapidly. 
Until a few weeks ago the only sources of supply 
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were Germany, where it is produced by the 
electrolysis of magnesium chloride, and France 
where it is prepared from magnesium oxide; but 
arrangements have now been made to manutfac- 
ture the metal in this country by a new method. 
The essential value of magnesium is, of course, 
its low specific gravity, 1.74, for, by virtue ot 
this, considerable saving in weight can be accom- 
plished by the replacement of aluminium cast- 
ings with magnesium castings. A typical ex- 
ample of this value was the saving of 68 lbs. of 
dead weight by changing a crankcase casting 
from aluminium to magnesium. Many such 
replacements are now being made in the auto- 
mobile industry, and these changes are made all 
the easier because no alteration in patterns is 
necessary, 

The original binary alloys of magnesium andl 
zine have now fallen into disuse, and the modern 
casting alloys are essentially ternary alloys ot} 
magnesium, aluminium and zinc, together with a 
small percentage of manganese which is added as 
a preventive against corrosion. Tables Il and 
Il] show the chemical specification and 
mechanical properties of the most useful alloys 
of magnesium. 
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cooling from this temperature to the casting 
opportunity to 
escape, just as they do in the presolidification 
method which is used for obtaining gas-free melts 
of aluminium, 

The readiness with which magnesium combines 
with oxygen was originally the greatest difficulty 
of the magnesium founder. This has been suc- 
cessfully overcome by the use of special fluxes 
und by the preparation of special moulding sands. 
The fluxes of which magnesium chloride is the 
essential constituent are made to have a low 
melting point. Sufficient is used to completely 
cover the melt and to form an effective blanket 
hetween the magnesium and the oxygen of the 
atmosphere. Jt is claimed, in addition, that 
these fluxes are excellent solvents for all the 
impurities which are formed by chemical action 
hetween the magnesium and the gases from the 
fuel used for melting. As magnesium is nearly 
always melted in iron pots, the deterioration 
from gas penetration through the pots is com- 
paratively small. The second difficulty in mag- 
nesium founding was the bad skin on castings 
produced by ordinary methods of moulding. 
This was fonnd to be due to the chemical reaction 


temperature the gases have 


Taste I1.—Chemical Composition of Cast Magnesium Alloys. 


Purpose. Alloy. Zn. Al. Si. Mn. Cu. 
Sand casting AZF 3 4 0-0.3 0.2-0.5 0-0.3 
Sand casting AZG 3 6 0-0.3 0.2-0.5 0-0.3 
General DTD. 59 $ 6 0-0.4 0.2-0.7 0-0.4 
General 0-1 6-8 0-0.4 0.2-0.7 0-0.4 
Chill casting 0-0.6 10 0-0.3 0.2-0.5 0-0.3 
TaBLe I11.—Mechanical Properties of Cast Magnesium Alloys. 
0.1 per cent. 
ae Ult. stress E. 
Alloy. Condition. proof stress Pi i. i per cent. Br. 
tons sq. In. 
| (Sand cast .. 9-11 3-4 
AZF.. { Chil 3-4 11-14 6-9 
Sand cast .. ate 9-11 3-5 
.. Chill cast .. 4-5 13-15 6-10 
DTD. 59 .-| Chillcast .. ese 6-6.5 12-16 6-12 — 
VI ' Chill cast .. 12-14 24 65-70 


It is obvious from these figures that the pro- 
perties of these alloys compare favourably with 
those of many aluminium alloys. Within the 
last few months a further improvement in these 
properties has been obtained by heat-treating 
magnesium castings at approximately 400 deg. 
C. to bring about precipitation hardening. 
Heat-treated chill-cast test-bars give 15 to 17 
tons per sq. ultimate stress with 10 to 15 per 
cent. elongation. ‘This is noteworthy, because 
magnesium castings, generally speaking, are 
sounder than aluminium castings. The machined 
surfaces are always bright and solid looking, 
and, because the castings are never broken up 
by the small gas pockets which break the con- 
tinuity of aluminium castings, the mechanical 
properties of magnesium castings are more likely 
to be of the same order as those of the test- 
pieces than are the mechanical properties of 
aluminium castings. As an example, test-pieces 
cut from a commercial casting after heat-treat- 
ment were found to have 13 to 17 tons per sq. 
ultimate stress and 4 to 12 per cent. elongation. 

The founding of magnesium is now-a-days a 
very much simpler problem than is generally 
appreciated. This may be due to the fact that 
the original difficulties have been so successfully 
overcome that we forget they previously existed. 
It is difficult to clear from our minds the im- 
pression which was formed in boyhood by the 
burning of magnesium ribbon, and there is a 
widespread tendency to regard magnesium as a 
dangerously inflammable material. In actual 
fact this property of the metal gives so little 
trouble in the foundry that it can be almost 
entirely disregarded, and it is common practice 
to heat the melts to a temperature of 850 deg. C., 
a temperature which would be ridiculous for 
aluminium. This is one of the methods employed 
to free magnesium melts from gases, for in 


between the molten metal and the residual water 
in the sand of the mould. This difficulty has 
been almost completely removed by mixing 
powdered sulphur and borie acid with the 
moulding sand, or hy blowing into the mould a 
stream of sulphur dioxide and shaking powdered 
sulphur on to the surface of the melt during the 
operation of pouring. The object of both these 
methods is to cast the metal in a_ protective 
Hlanket of the heavy gas sulphur oxide. 

That the application of science to industry has 
been thoroughiy justified is shown by the amazing 
growth in the production of magnesium castings. 
The figures showing the growth in tons of mag- 
nesium castings made in this country are given 
in Table LV. 

TaBLe IV.—Annual British Production of 
Magnesium Castings. 


Years. Tons. 
1928 29 
1929 143 
1930 361 
1931 420 
1932 260 
1933 (8 months) 42% 


These figures are a wonderful lesson of the 
success Which can be achieved by a truly effective 
working partnership between the chemist, the 
metallurgist and the foundryman, and _ joint 
meetings, such as the ene at which this Paper 
was presented, should be contributory factors to 
the growth and development of such working 
partnerships, 


Messrs. HucHes Borcuow, Lritep, ship- 
breakers, of Blyth, have purchased for £16,000 the 
Danish-American liner ‘‘ Hellig Olav,’’ of 9,939 tons, 
for breaking-up. 


JANUARY 4, 19384. 


Publication Received. 


Aluminium in Architecture and Decoration. 
Published by the British Aluminium Com- 
pany, Limited, Adelaide House, King 
William Street, London, E.C.4. 


Foundrymen are prone to grumble that with 
the coming of mechanised moulding plants, art 
is being divorced from the industry. To these 
grumblers we would say: procure a copy of this 
publication. Not only is it an_ excellent 
example of the printer’s art, but illustrates in a 
most striking fashion the potentialities of the 
light-alloy foundry as a medium for expressing 
the sculptor’s art. It is pleasing to see included 
a picture of Mr. John Longden’s statue of ‘* The 
Runner.”’ Whilst we have postulated that art 
castings are removed from mass production, we 
are reminded in perusing this book that the 
Rockefeller Centre Building in New York used 
up 1,340 tons of cast spandrels or 22,000 panels, 
which surely enters the category of a repetition 
job. The benefit of this book to foundrymen is 
that it indicates modern tendencies, shows the 
range of alloys available and indicates the 
finishes which it is possible to communicate to 
aluminium. The officer responsible for this pub- 
lication can certainly rest assured that every 
fortunate recipient will look at every page and, 
finally, will, like the reviewer, take it home for 
perusal by the family. 


Patent Specifications Accepted. 


The following list of Patent Specifications 
accepted has been taken from the “ Illustrated 
Offeral Journal (Patents).’’ Printed copies of the 
full Specifications are obtainable from the Patent 
Office, 25, Southampton Buildings, London, W.C.2, 
price Is. each, The last numbers given are those 
under which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


14,171. British ‘THomMsoN-Hovuston Company, 
Limitep. Electric welding machines. 401,208. 


15,576. Binpers INTERNATIONAL Company, LimiITED 
(Soc. lAvébene). Foundry moulding sands. 
401,217. 

17,568. CHAMBoN, LimiTeD. Devices for adjust- 
ing the angular registration of machine units 
driven from main shafts. 401,231. 

28,747. Harrrince, L. Honing or grinding of 
the bores of cylinders. 400,942. 

12,703. Brownson, H. W., and Imperra, CHeEmI- 
caL InbustTRies, Manufacture of 
metal articles. 401,313. 

12,704. Brownson, H. W., Cook, M., Mutter, 
H. J., Bannister, L. C., and Imperiat 
caL Manufacture of 
metal tubes. 401,314. 

14,996. Beprorp, R. A. Manufacture of hollow 
drill steel or other hollow bars. 401,381. 


18,881. Stmmonps, C. F., and SHeepsripce SToKes 
CENTRIFUGAL CASTINGS CoMPANY, LIMITED. 
Manufacture of piston rings. 401,421. 

19,664. Decock, J. Metal alloys. 401,431. 

20,944. VEREINIGTE STAHLWERKE AkT.-GEs. Treat- 
ment of ferro-magnetic alloys. 401,443. 

23,215. F. Manufacture of chains. 


401,456. 

24,254. ENGLisH Steet Corporation, Limirep, and 
Crayton, H. E. Locking of dredger bucket 
pins. 401,462. 


25,043. Hutto ENGINEERING Company, Inc. 
Grinders for internal cylindrical surfaces. 
401,467. 

29,713. Zack, M. Electric arc-welding process for 
welding aluminium aluminium alloys. 
401,487. 


31,962. Witp, L. W., and Wirp-Barrretp ELeEc- 


TRIC Furnaces, LiMitep. Electric ovens. 
401,493. 

36,244. INTERNATIONAL PULVERIZING CorpoRa- 
TION. Pulverising of minerals and_ similar 
materials. 401,512. 

36,823. Airey, Sir E. Attaching metal strength- 


ening pieces or ribs to sheet metal or expanded 
metal. 401,517 
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of FOUNDRY, 
BASIC and HEMATITE 
qualities. Delivery from stock. 
Booklet giving analyses, etc., 
be sent on request. 


LONG 


DORMAN LONG & CO. LTD., MIDDLESBROUGH 


3-TON HEROULT 


HEROULT FURNACES. 


FOR [MELTING GREY IRON OR 
MANUFACTURE OF ALLOY IRONS. 


DENSER YET READILY MACHINABLE 
IRON CAN BE PRODUCED WITH 
ULTIMATE STRENGTH UP TO— 

26 TONS/SQ. IN. 


UNIFORMITY OF COMPOSITION. 


INCREASED RESISTANCE 


= U R N AC E TO CORROSION. 


HEROULT FURNACES ARE ADAPTABLE TO DUPLEXING OR COLD MELTING. 


Telephones : 


VICTORIA 9124-5-6-7. 


ELECTRIC FURNACE Co. Ltb., 


17, VICTORIA STREET, LONDON, S.W.1. Telegrams : 
ELECTRIFUR, PHONE, LONDON. 


| 
t 
) 
| 
e 
EB 
3. 
\- 
d 


FOUNDRY TRADE JOURNAL. 


This Week’s News in Brief. 


Trade Talk. 


NOTICES WERE POSTED up on Tuesday at the Ford 
Motor Company’s works at Dagenham to the effect 
that :—*' Rates of pay will be increased by Id. as 
from January 1, 1934." This increase applies, it is 
understood, to all departments with the exception 
ot the office staff. 

Messrs. AircHison Briain, Limirep, Whitecrook 
Engine Works, Clydebank, have received orders fo 
the construction of two triple-expansio 
engines for new vessels. ‘The firm enjoys a repu 
tation for marine engines for all classes of vessels. 
and they have been busily engaged on a design of 
engine to work wita Jow fuel consumption, and 
these new jobs will embody special features with 
this aim in view. 

Messrs. ROBERTSON. 
OrcHAR, Limirep, Blackness Foundry, Dundee, have 
booked an order for about £25,000 worth of equip 
ment and machinery for a new sack- and bag-manu 
facturing mill in Santiago. The order will provide 


sets of 


work for many additional workers for several 
months. Part of the work will be carried out by 
the associated firm of Messrs. Fairbairn. Lawson. 
Coombe. Barbour. Limited. Leeds. 


IN ORDER TO PROVIDE the necessary space for the 
extension and development of their spun and cast 
iron pipes and general foundry developments. 
Cochranes (Middlesbrough) Foundry, Limited. 
Ormesby Ironworks, Middlesbrough, have decided 
to dismantle the blast-furnace plant, containing in 
all three blast furnaces with the necessary 
and auxiliary plant. The space at present occupied 
by the above plant will enable the present foundry 
equipment to be extended on up-to-date lines. 

‘HE FOUNDRIES in the Falkirk district closed down 

New Year holidays on Friday evening, Deceim- 
29. which, on account of the briskness of trade 
now being experienced in the light-castings industry. 
were of much shorter duration than for 
number of years. Whereas last year many of thie 
works closed for a full fortnight and others close: 
for seven to ten days, the cessation of activities 
this year will in most cases extend only until! 
January 3, and in no will resumption be de 
layed for more than a week. 

THE ANNUAL SOCIAL) MEETING of 
Veterans’ Club was held in Messrs. Glenfields & 
Kennedy's dining hall on December 28. Mr. Thomas 
tobertson, who presided, was supported by Mr. E 
Bruce Ball, Wh.Se., managing director of the firm; 
Sir Alexander Walker, K.B.E., director; Mr. S. B 


stoves 


for 
ber 


case 


the Glenfield 


Wilson, secretary; Mr. Henry Gardner, works 
manager; Mr. Bruce Ball, jun.; Mr. P. Cameron. 
Welfare Supervisor; and Mr. A, F. Ferguson 


Edinburgh. About 60 of the veterans were present. 
and a meal was served by the firm’s canteen staff. 

THE CLYDESDALE BRANCH of the Iron and Stee! 
Federation had a meeting with the management of 
Messrs. Stewarts and Lloyds, Limited, and came to 
an arrangement in regard to the men who are to be 
retained to work the billet plant at the Clydesdale 
Steel Works. Mossend. It is estimated that about 
180 men will be required out of the 900 at present 
employed, and the existing wage agreement will be 
continued. Only two furnaces will be required 
Many of the men with long service have been re 
tained, as the feeling is prevalent that the majority 
of the younger men will find employment at Corby. 
where the universal mill is being transferred. 

DURING THE LAST TWO WEEKS of the year the 
Grangemouth Docks have been exceptionally busy, 
all classes of traffic being handled. every berth 
occupied, and every available docker employed. A 
pleasing feature is the arrival of large cargoes ot 
lvon ore, including one of 5.000 tons from Bilbao 
and one of 8,500 from the West Coast of Africa. 
This latter represents a new trade, and the vessel 
brought the third cargo from the new iron-ore field 
which is being worked at Sierra Leone; the previous 
cargoes from this country have been taken to the 
Clyde. The amount of ore which the vessel took 
into Grangemouth was the largest that has eve 
arrived in a Forth port. 

Messrs. Bascock & Witcox, Limirep, Renfrew. 
have booked orders valued at over £500,000 during 
December. Extra men are being taken on, and it is 
anticipated that by the end of January nearly 800 
of the suspended workmen will be restarted at 
work. The work already in hand will last till 
nearly the end of 1934, and there is a likelihood of 
further contracts being obtained in the near future. 


South Afi and 
for steel 
boilers with 
two orders 
station 
amount 


Vhe contracts aie for Britain. 
Japan, and inelude about a dozen 
Newcastle and Sheffield. 
and other a 


Ss. and a large boilei 
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cranes 
Works 
buildings. 
for gold min 


Work, 


stokers cessories, 
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The firm have also on hand a large 
of cony evor an 1 welded 


€ pouwe 


Water-pipe work 


Messrs. WIUILSONS MATHIESONS. LIMITED. 
ot Armley, Leeds, founders and engineers, spec alis 
ing in gas and sanitary appliances. are in negotia 
tion with two Leeds firms of estate agents with a 
view to the purchase ot the site forme ly occupied 
by the Leeds Forge. ‘The site is of 22 acres. rathet 
more than twice the extent of the existing Wilsons 
& Mathiesons’ works adjacent. The intention is 
to acquire the land for gradual extensions and de- 
elopments ot Radiation. Limited. with which 
Wilsous « Math esons are associated. The Leeds 
Forge. established in 1874. at one time employed 
2.000 men. but, owing to the post-war slump, the 
uumber fell to 300 at the time the works were 


closed down 1 1930, and the place is now being dis 
mantled. The Wilsons & Mathiesons’ undertaking 
founded in 1854. 

FURTHER EVIDENCE of the returning confidence in 
industry is the announcement made by Messrs. Col 
villes. Limited, of their intention to restore a por- 
tion of the 10 per cent. cut made three years ago on 
the salaries of the staff and employees. The New 


Was 


Year gift is one of 5 per cent., and hopes are being 
entertained that a continuance of the recent spurt 
in trade will lead to the restoration of the remain- 
ing 5 per cent. The decision will affect all staff 


vorkers in the company’s employment. Glengar- 
nock. Glasgow office. Clydebridge and Motherwell. 
A 5 per cent. cut imposed on employees of the Steel 


Company of Scotland has been returned in the 
shape of a bonus equal to the reduction. Should 
conditions during the current year warrant restora 


tion of the cut permanently, it is expected that the 
livectors will take that step. 


New Companies. 


Electro-Metallurgical Research Company, Limited, 
150, Southampton Row, London. W.C.1.—Capital. 
£100. 


Bal-Nel Alloys, Limited.—Capital, £1,000. Direc- 


tors: R. K. Duncan, 80, Upper Shaftesbury Avenue, 
Southampton; P. Oliphant-Wilson. 

Yorkshire Metal Sprayers, Limited.—Capital, 
£4,000. Directors: P. R. T. Garnett, Wharfeside 


House. Otley; N. H. Kitchen and A. G. Wilson. 
Gilbert Howarth, Limited.—(Capital. £1.050.  Tron- 
founders, manufacturers of agricultural implements. 


etc. Directors: G. Howarth, Gladstone Mill House. 
Castle Norwich: E. Howarth and J. C. Howarth. 
Clifton tronworks, Limited, 105, Clifton Street. 


London, S8.W.8.—Capital, £200. To take over the 
acetylene welding and general iron- 
including the manufacture of stainless-steel 
utensils. carried on by Alfred Burnard, 

Directors: E. E. Morris and A. J. Purdue. 


business’ of 
wol ke} 5. 
dairy 

Limited 


Imported Pipe and Tube Fittings. 


The Board of Trade give notice that they have 
referred to the Standing Committee an application 
for an Order-in-Council to require the marking with 
an indication of origin of imported fittings of iron 
or steel for wrought-iron or steel pipes and tubes. 

tepresentatives of any interests substantially 
affected by the application, who desire to be heard 
in opposition at the public inquiry which will be 
held later by the Committee, should communicate 
with the Secretary. Mr. E. W. Reardon, at the 
Board of Trade Offices. Great George Street, 
London, S.W.1, not later than January 27 next. 


IMPERIAL CHEMICAL INDUSTRIES, LIMITED, have 
made an offer to the shareholders of the Broughton 
Copper Company, Limited, to acquire the whole of 
the issued share capital of that company, which 
carries on business as copper smelters and manufac- 
turers, with works at Manchester, Ditton and 
Garston. 


JANUARY 4, 1934. 


Personal. 


Sin Gervats K.C.. M.P.. Ex-Presideit 
of the British Ironfounders’ Association. has 
appointed a Metropolitan Police Magistrate. 

Mr. AND Mrs. JoHN Bairp have celebrated the 
golden wedding. Myr. Baird was employed for ove 
17 years at Abbot’s Foundry Company. Falkirk; f: 


bee 


the last 27 years of that time he was the works 
manager. and retired about a year ago. 

Mr. ann Mrs. Wittiam Criuic have just cel: 
brated the fiftieth anniversary of their marriag: 
which took place on Decembe ‘28, 1883. Mr. Craig. 
who is 75 years of age. is a native of Falkirk. and 
was for 952 years a moulde in the Callend 
Foundry, Falkirk. 

A DEPUTATION FROM THE FOREMEN of Messrs. Gle 


field & Kennedy, Limited, Kilmarnock, waited 
Mr. Wilham Strathdee at his home on December 2s. 
and presented him with a wallet of notes to mark 
the occasion of his retirement from the position 
foreman of the brass-moulding department. M: 
John Orr, of the shing department. 
making the presentation, commented on Mr. Strat] 
dee’s long period of service of 56 years with the 
firm. and expressed the that he would long 
he spared to enjov a ] 


brass-fir 


hope 


vell-earned 


Wills. 
Smith, Joun, of Keighley. 
director of the Rustless 
pany, Limited, Keighley P 
Mrnmrorp, A. G.,of Braiswick. Colchester, 
founder of the firm of A. G. Mum- 
ford, Limited, engineers, of Colchester 
HAL, Hewitson, of London. formerly 
genera! manager of the blast furnaces 


eisure. 


managing 
Iron Com 
£36.039 


£271.065 


and steelworks of Messrs. Palmers 
Shipbuilding & Iron Company, 


Limited, Jarrow-on-Tyne £23.688 
Obituary. 
Mr. Wittram McKINNEL, a director of Messrs. 


Samuel Osborn & Company, Limited, Clyde Steel- 
works, Sheffield. died at Axminster, Devon. 
recently. Mr. McKinnel was 80 years of age and 
had been a director for upwards of 30 years, start- 
ing as a boy with the company. 


THE DEATH OCCURRED last week. at his residence, 
* Janefield,”’ Shankland Road. Greenock, of Mr. 
Neil M. Brown, managing director of the Lion Iron 
Foundry. Kirkintilloch, and a former Provost of 


(rreenock. He had three of his sons associated wit! 


him in the foundry trade. Mr. Brown was in his 
Toth year. 

THE DEATH OCCURRED, on December 28, after a 
prolonged illness, at his residence in Denny. of Mi 
George B. Paul. senior member and the founder 
of the firm of Messrs. George Paul & Company. 
Limited. Duncarron Foundry, Denny. Mr. Paul 
was over 80 years of age. and had a long and 
varied experience of the trade. but, due to ill- 
health, he had been incapacitated to such an ex 
tent that for the last ten years he had been able 
to take little part in the active management of the 
firm. At the public funeral on Saturday afternoon 
there was a large attendance of mourners repre- 
sentative of the industry. 

THE DEATH, at the age of 63 years, of Mr. Thos 


ne ¢ 

Marshall, head of Thos. Marshall & Son, galvanised 
tank manufacturers, of Wellington Street, Leeds. 
removes a figure whose business life was a romance 
of industry. A native of Stanningley, he bega: 
work at nine years of age as a half-timer in a local 
textile mill. Then he became a labourer at the 
Stanningley Foundry, and in 1912, after working 
in various parts of the country and spending his 
leisure time in self-education. he returned to the 
Stanningley Foundry as works manager. Fourteen 
vears ago, with his son, he commenced in Leeds in 
the manufacture of galvanised tanks, and, in spite 
of a health affliction which largely incapacitated 
him from getting about. he built up a_ successful 
business. Though latterly he had resided at Round- 
hay, he retained his interest in Stanningley. 


IN THEIR standard window factory at Witham. 
the Crittall Manufacturing Company, Limited, have 
been making for some months past between 6,000 
and 7,000 windows daily. They are engaged on a 
scheme of production which will enable them to 
increase the output to 10.000 windows daily. 
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THE PRODUCTS OF TILGHMANS PATENT SAND BLasT C% LT. 


Sand Blast Room ARE 
Plant 
Efficient in 
Tumbling Barrel Operation 
Plants Robust in 
Construction 


Chamber Plants Easy to Operate 


Etc. and 
In Fact we Build ENTIRELY 
Plants of every 
Type and of all BRITISH 
Pressures to meet 
your The Services 
Requirements of our Technical 
Staff and 
OUR EXPERIENCE . TILGHMAN’S Demonstrators 
PATENT SAND BLAST Co., Ltd., are 
IS UNRIVALLED BROADHEATH, Nr. MANCHESTER. at your disposal 
22233. RTA London Office - 17, Grosvenor Gardens, S.W.1. 


= 


Supplied to specifications 
covering a of 
reguirements and employed 
by the leading Railway Cos 
Roll Makers and Engineering 
Founders . 
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:‘-Raw Material Markets. 


Traders in iron and steel have entered upon 1934 
with decided optimism, and markets generally have 
shown buoyant tendencies. The demand for iron 
remains at a much improved level, and in some dis- 
tricts there are signs of an approaching shortage of 
supplies, particularly on the North-East Coast, where 
quantities of Midlands iron have had to be brought 
in. Production is to be increased shortly, but the 
possibility of higher prices remains strong, especially 
in view of the comparative scarcity of furnace coke. 


Pig-lron. 


MIDDLESBROUGH.—The outlook in the Cleve- 
land foundry-iron trade is very promising. Deliveries 
to consumers last month reached a high level, which 
would have been higher still if further supplies had 
been available. At the present moment there is a 
considerable unsatisfied demand, and it has for some 
time been obvious that an increase in production 
would have to be made. The chief factor holding up 
increased output at the moment is the scarcity of 
coke. However, the situation should be partly 
remedied when a furnace is relit at Skinningrove. It 
is stated that this will take place shortly. Little or 
nothing is now left of the once heavy stocks held by 
the ironworks. The fixed minima for No. 3 Cleve- 
land G.M.B. quality for home sales are :—Delivered 
Middlesbrough, 62s. 6d. ; delivered North-East Coast, 
64s. 6d.; delivered Falkirk, 62s. 3d.; delivered Glas- 
gow, 65s. 3d. per ton. No. 1 foundry iron is 2s. 6d. 
per ton more than No. 3, whilst No. 4 foundry and 
No. 4 forge grades are Is. less. 

The continued reduction of the makers’ stocks of 
East Coast hematite, which were heavily drawn upon 
last month to make up deliveries, gives strength to 
the rumours of an impending increase in the price, as 
the output of the six furnaces at present working 
falls well below the current demand. Some con- 
sumers have endeavoured to place twelve-months’ 
contracts at the present price levels. but the makers 
are holding back; they have already sold most of 
their output for the first quarter of the year. There 
are few sellers at the present official price, which is 
62s. 6d. per ton f.o.t. for mixed numbers. 

LANCASHIRE.—Some sections of the iron-con- 
suming industries in this area have found themselves 
in a sufficiently strong position, as far as orders are 
concerned, to enter into contracts for pig-iron sup- 
plies over the next three months. Market quotations 
are distinctly firm. For delivery to users in the Man- 
chester zone, Staffordshire, Derbyshire and North- 
East Coast brands of No. 3 iron are all quoted on 
the basis of 67s. per ton, with Northants at 65s. 6d., 
Derbyshire forge iron at 62s. and Scottish foundry 
at from 79s. to 80s. per ton. 

MIDLANDS.—The light-castings foundries, in this 
,area remain exceptionally busy, but this is offset to a 
certain extent by the slack conditions at the engin- 
eering works. Prices have not been changed, the 
minimum figures for Birmingham and Black Country 
stations being 62s. 6d. for Northants No. 3 and 
66s. for Derbyshire, Lincolnshire and North Staf- 
fordshire No. 3, with 7d. per ton extra for delivery 
into consumers’ works. As indicated previously, 
little new business is forthcoming, because of the 
fact that most consumers are covered for some 
months ahead under contract. There is a slightly in- 
creased demand for iron of a special character for 
engineering and motor work. Refined irons are 
offered at between £5 15s. and £6 15s. per ton, 
medium-phosphorus iron from 70s. to 80s., and low 
phosphorus from 80s. to 90s. Scottish No. 3 iron 
is available at 85s. per ton delivered Midland points. 


SCOTLAND.—The holiday stoppage has in some 
cases not been so long as usual, as many firms remain 
exceptionally busy, particularly in the Falkirk area. 
Some moderate forward buying of foundry iron has 
taken place. Scottish No. 3 foundry remains at 65s. 
f.o.t. furnaces, with 2s. 6d. extra for No. 1. No. 3 
Middlesbrough is at 62s. 3d. f.o.t. Falkirk and 
65s. 3d. f.o.t. Glasgow, and in strong demand, as are 
other English irons at 1s. 3d. per ton below Cleve- 
land prices. 


Coke. 


Prices of Durham foundry coke in South Stafford- 
shire have remained unaltered, although Welsh coke 
is already dearer. The latter is now quoted at 32s. 
to 45s. per ton, according to tonnage and analysis; 


best Durham coke is 36s. to 38s.. with cheaper grades 
at about 34s. to 35s., and Scottish special low-ash 
coke at 38s. 6d. to 39s.; all delivered at Black 
Country stations. 


Steel. 


Business has scarcely settled down after the holi- 
day interruption, but as many of the works closed 
down for much shorter periods than usual, deliveries 
were resumed early on a good scale, says the official 


report of the London Iron and Steel Exchange. 
The British works producing semi-finished steel are 


busily employed, and there is pressure from some 
consumers to accelerate delivery. A certain amount 
of business continues to be transacted in Conti- 
nental semi-finished material, but the quantities sold 
to the British market are comparatively small. 
Prices of British and Continental material are firm 
and have a tendency to advance. In the finished- 
steel section business revived quickly after the 
holidays. There has been a considerable amount 
of inquiry from oversea, and the home market also 
is again becoming busy. In this department some 
competition is being experienced from Continental 
steel, some descriptions of which, delivered and in- 
cluding duty, are quoted at well below the British 
makers’ quotations. 


Scrap. 


There continues to be a strong demand for scrap in 
the Cleveland area. Little heavy metal is on offer, 
ordinary metal being sold at about 51s. and 
machinery at 53s. Up to 49s. is asked for light 
metal. There continues to be a steady demand for 
cast-iron scrap in the Midlands, heavy machinery being 


at 52s. 6d. to 55s., heavy pipe and plate scrap at 
47s. 6d. to 50s.. and clean light metal at 42s. 6d., 
all delivered works. The demand for scrap iron in 
South Wales is still slow, prices remaining un- 


changed. In Scotland, machinery scrap is in better 
demand at about 52s. 6d. per ton, ordinary cast iron 
remaining at 47s. 6d. to 48s. 6d., with light metal 
still at 43s. 6d. per ton. 


Metals. 


Copper.—Although trading in this metal has 
recently been slow, owing to holiday conditions. the 
market maintained a firm tone, and entered the New 
Year with a feeling of optimism. Trade demand is 
not very large at the moment, but, should the im- 
provement noted in the consuming industries in the 
second half of 1933 be continued, higher prices may 
well be seen within a short period. 

It is reported that the situation in the German 
brass-manufacturing industry much improved. 
Many of the works have good orders in hand, and 
have covered their requirements of copper accord- 
ingly. Imports of copper into Germany during the 
first eleven months of 19338 showed a considerable 
increase as compared with the same period of 1932. 


is 


The week’s prices have been as follow : 

Cash.—Thursday, £32 7s. 6d. to £32 10s.: Friday, 
£32 10s. to £32 12s. 6d.; Tuesday, £32 3s. 9d. to 
£32 5s.; Wednesday, £32 2s. 6d. to £32 3s. 

Three Months. — Thursday, £32 10s. to 
£32 12s. 6d.; Friday, £32 13s. 9d. to £32 lis. ; 
-Tuesday, £32 6s. 3d. to £32 7s. 6d.; Wednesday, 
£32 to £32 6s. 3d. 

Tin.—Trading has been limited by holiday condi- 
tions and seasonal stock-taking operations, but the 
outlook for this month’s trading remains fairly good. 
The ‘‘ total visible supply ”’ of tin was estimated to 
have fallen during December by roughly 2.000 tons 
to about 23,000 tons. 

This month, however, sees the commencement of 
an increase in exports from the mines. National 
export quotas are increased from 334 per cent. to 
40 per cent. of the standard tonnages; in addition, 
there is to be a special quota of 4 per cent. during 
1934, from which excess exports made last year are 
to be deducted. It is likely that a period of com- 
parative stability in prices will be seen. 

Daily quotations :— 

Cash.—Thursday, £227 5s. to £227 10s.; Friday, 
£227 15s, to £227 17s. 6d.; Tuesday, £227 2s. 6d. 
to £227 5s.; Wednesday, £226 17s. 6d. to £227. 

Three Months. — Thursday, £227 10s. to 
£227 12s. 6d.; Friday, £227 17s. 6d. to £228; Tues- 


os. 
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day. £227 10s. to £227 
£227 2s. 6d. to £227 is. 


Spelter.—Business has been slack in spelter, but 
holders have shown no inclination to press sales, and 
the market has maintained a firm tone. The con- 
sumption of this metal has been favourably affected 
by the increased activity at brass works, not only 
in this country but also on the Continent.  Gal- 
vanised-sheet manufacturers are still in an unsatis- 


I2s. 6d. ; Wednesday 


factory position. particularly as regards export 
orders. 

Price fluctuations :- 

Ordinary. — Thursday, £14 3d.; Friday. 
£14 17s. 6d.; Tuesday, £14 12s. 6d.; Wednesday. 


£14 7s. 6d. 


Lead.—The lead market has recently shown a 
certain lack of animation. This can partly be 
ascribed to holiday conditions, but it is also largely 
due to the effect of the announcement regarding 
American lead stocks. The latter showed an increase 
of 13,000 tons during November as compared wit! 
the previous month. Consumption of lead has not 
been very heavy on this side of the Atlantic either. 
but should improve if the present upward tendency in 
general industrial activity is maintained. 

Daily market prices :— 

Soft Foreign (Prompt).—Thursday, £11 2s. 6d. ; 
Friday, £11 5s.; Tuesday, £11 1s. 3d.; Wednesday, 
£10 17s. 6d. 


Continental Steel Cartel. 


The Continental Steel Cartel has decided to con 
tinue tor the ensuing quarter the monthly export 
quota at 500,000 metric tons. The committee for 
the sales organisation is to meet at Brussels to-day 
(January 4), when the question of increasing the 
prices of semis and some finished products for the 
British market will probably be discussed. The 
failure to form a syndicate for thin sheets 
ascribed to the large quotas demanded by the Bel- 
gian works and to the refusal of British works t: 
join. 


is 


Stainless-Steel Barrels.—One of the largest stain- 
less-steel orders on record, states ‘‘ The Iron Age,”’ 
has been placed with Republic Steel Corporation, 
Ohio, by the Firestone Steel Products Company, 
Akron, Ohio. The steel is to be used in the fabrica- 
tion of the Firestone insulated stainless-steel beer 
barrel. The barrel is of double-walled construction 
with a lining of Enduro stainless steel insulated by 
dead air space from the outer shell, which is ruggedly 
built of plain steel. The use of stainless steel for the 
lining of the barrel obviates the necessity of pitch- 
ing and eliminates cooperage. 


Falkirk Industrial Improvement.—Operation of a 
standardised price level in certain sections of the 
light-castings industry has produced excellent re- 
sults. Due to products fetching a fair price in the 
market, foundry concerns have completed the most 
satisfactory year’s trading for a long time. During 
the last six months a boom has been experienced in 
the Falkirk area, and hundreds of unemployed men 
found work in the various foundries which have been 
at capacity output for the first time for years. 
Efforts to rid the industry of cut-throat competition 
have partly succeeded, and in May an important 
agreement was reached between merchants and manu- 
facturers in respect of fitted goods, and this had a 
desirable effect on the stabilisation of prices in that 
particular section of the industry. An important 
development affecting the baths section of the light- 
castings industry, which is of vital concern to Fal- 
kirk, was the formation of an international Baths 
Association as the outcome of prolonged negotia- 
tions. This has had the effect of stabilising prices 
in the home market and controlling imports from 
the Continent. The output of baths in the Falkirk 
area has greatly increased, and not for a very long 
time has such a demand existed. Although so far 
no outstanding progress has been made in regard to 
export trade, the founders are seriously considering 
a scheme for the assistance of this branch of the 
trade. The outlook for 1934 is decidedly encourag- 
ing, and the general opinion is that full-capacity 
working will obtain for at least the first three 
months of the year. The State benefit paid to idle 
members of the Ironfounding Workers’ Association 
for the last week of 1933 was £230, or about one- 
ninth that paid during the last week of 1932, and 
this may be taken as an indication of the improve- 
ment in the light-castings industry. 
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Our Cold Blast Pigirons 
are Genuine All-mine 
Blast Furnace Products. 


GRAZE BROOK 


In addition to their 
renowned chilling 
properties, and their 
resistance to wear and 
to growth under _ heat, 
our COLD BLAST PIG 
IRONS are _ noted for their 


GREAT STRENGTH 
and TOUGHNESS 


YOUR CASTINGS WILL BE 
ALL THE STRONGER AND SOUNDER 
FOR THE INCLUSION OF SOME 
GENUINE COLD BLAST PIG IRON 
IN YOUR MIXTURE. 


THE EARL OF DUDLEY’S M. & W. GRAZEBROOK, THE LOW MOOR IRON 


ROUND OAK WORKS, LTD., LIMITED, 
BRIERLEY HILL, STAFFS. DUDLEY, WORCS. BRADFORD - YORKSHIRE. 


Brand 


MAKERS OF GENUINE COLD BLAST PIG IRON 


Brand: “GRAZEBROOK” Brand: *‘LOWMOOR C.B.” 
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COPPER. 

India = 410 
H.C. wire rods 
Off. av. cash, Dec ember 31 (6 


Do., 3 mths., December 31 9 

Do., Sttlmnt., December 31 6 

Do., Electro, December 34 14 

Do., B.S., December .. 34 1 

Do., wire bars, December 35 | 
Solid drawn tubes 


Brazed tubes 
Wire 

BRASS. 
Solid drawn tubes 
Brazed tubes 
Rods, drawn 


Rods, extd. or rlld._ 

Sheets to 10 w.g. 

Wire 

Rolled metal 

Yellow metal rods 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 


TIN. 

Standard cash B26 17 
Three months 2 
.. 227 10 

Bastern 
Banca £2 2B 
Off. av. cash, December SBT 
Do., 3 mths., December 227 15 
Do., Sttlmt., December 227 i+ 

SPELTER. 
Ordinary ee oe l4 ‘ 
Remelted . 14 0 
Hard ‘ 12 0 
Electro 99.9 WO 
English. 2 
India P 14 0 
Zinc dust 20 0 
Zinc ashes .. 3°05 
Off. aver., December 14 16 
Aver. spot, December 14 18 
LEAD. 
Soft foreign ppt. .. 17 


English... 
Off. average, December li 8 


Average spot, December... 11 10 
ALUMINIUM. 

Ingots ae £100 to 

Wire 1/1 to 1 

Sheet and foil 1/2 to 2 


ZINC SHEETS, &c. 
Zinc sheets, English 24:30 
Do., V.M.ex whse. .. 23 5 
ANTIMONY. 


English 37 10 Oto40 0 
Chinese, ex-whse. 26 10 
Crud 


QUICKSILVER. 
Quicksilver .. 9 2 6to9 12 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


25% 6 10 

45/50% .. ; 12 10 

Ferro-vanadium— 


6 


£105 
9 |b. 
9 |b. 


0 
6 


12/8 Ib. Va. 


RAW 
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Ferro-moly bdenum— 


70/75% carbon-free 5/6 per lb. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free . 9d. lb. 
Ferro- 20/25% .. £14 10 0 
Ferro-tungsten— 

80/85% 2/6 lb. 
Tungsten. metal pow der— 

98; [99% .. 2/9 |b. 
Ferro-chrome— 

Ferro-chrome— 

Max. 2% car. aly .. 3410 0 

Max. 0.70% car. .. .. 3710 0 

70%, carbon-free .. 10$d. lb. 
Nickel—99 .5/100% £225 to £230 
‘*F” nickel shot .£202 10 0 
Ferro-cobalt, 98/99% 5/- Ib. 
Metallic chromium— 

96/98% 2/8 Ib 
Ferro-manganese (net)— 

76/80% loose £10 15 Oto£ll 5 O 

76/80% packed £11 15 Oto £12 5 

76/80%, export (nom.) £915 0 
Metallic manganese— 

94/96% carbon-free 1/2 |b. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% 
Finished bars, 18% 

Per lb. net, 


4 tungsten 2s. Od. 
4 tungsten 2s. 9d. 
d buyers’ works. 


Extras— 

Rounds and squares, 3 in. 

and over : 4d. |b. 
Rounds and squares, under 

3 in. to } in. ‘ 3d. Ib. 
Do., under } in. to % in... 1/- Ib. 
Flats, 4in. X in. to under 

.. 3d. lb. 
Do., under 4 in. X } in. 1/- lb. 


Bevels of approved sizes 
Bars cut to length, 10% extra. 


SCRAP. 

Heavy steel 210 0 
Bundled steel 

shrngs. .. 2 2 6to210 O 
Mixed iron and 
steel 2 5 6 O 


Heavy cast iron 
Good machinery 2 7 


Cleveland— 
Heavy steel 2 10 
Steel turnings 
Cast-iron borings .. 
W.I. piling scrap .. 
Cast-iron scrap 2 
Midlands— 
Light cast-iron 
Heavy wrought 
iron 
Steel turnings, f.o.r. 


te 


Scotland— 
Heavy steel .. 2 
Ordinary cast iron 2 
Engineers’ turnings 
Cast-iron borings l 
Wrought-iron piling 
Heavy machinery .. 


London—Merchants’ buying prices, 
delivered yard. 
Copper (clean) .. 26 0 0 


Brass 19 10 O 
Lead (less usual draft) 1010 © 
Tea lead 710 0 
Zine : . 910 0 
New aluminium cuttings. 7 8.0 


Braziery copper .. 240 
Ganmetal 24 0 0 
Hollow pewter... 160 0 0 
Shaped black pewter -- 106 0 0 


PIG-IRON. 


(f.o.t. unless otherwise stated.) 
N.E. Coast (d/d Tees. side area)— 
Foundry No. 1 
Foundry No.3... 
at Falkirk 
Pe at Glasgow 
Foundry No. 4 


BUSH! 


Forge No. 4 ‘ 61/6 
Hematite No. 1, f.o.t. 63 /- 
Hematite M/Nos., f.o.t. 62/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 69/6 
»  d/d Birm. .. 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. ar 62/- 
NO. 66 /- 
Northants forge 58/6 
9%” fdry. No. 3 62/6 
” fdry. No. 1 65/6 
Derbyshire forge 62/- 
fdry. No. 3 66 /- 
fdry. No. 1 69 /- 
Scotland— 
Foundry No. 1 67 6 
65/- 
Hem. M/Nos. d/d.. 66 /- 
Sheffield (d/d 
Derby forge . 59/6 
fdry. No. 3. 63/6 
Lincs forge. . 59/6 
»  fdry. No.3. 63/6 
E.C. hematite 76/6 
W.C. hematite 83/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 + 67/- 
Staffs fdry. No.3 .. 67 /- 


Northants fdry. No.3... 65/6 
Cleveland fdry. No.3... 67/- 
Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 80 /- 
Clyde, No. 3 80/- 
Monkland, No.3 .. 80 /- 
Summerlee, No. 3 im 80/- 


Eglinton, No. 3 8u/- 
Gartsherrie, No. 3 80 - 
Shotts, No. 3 80/- 


FINISHED IRON AND STEEL. 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 
[ron— 
Bars (cr.) 9 0 Oto 915 0 
Nut and bolt iron6 17 6to 710 0 
Hoops 10 10 Otol2 0 0 


Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 O 0 
Bolts and nuts, ? in. xX 4in. 13 15 0 


Steel— 
Plates, ship, ete. 8 15 Oto 817 6 
Boiler pits. 8 5 Oto 810 UO 
Chequer pits. 10 7 6 
Joists 815 0 
Rounds and squares, 3 in. 
to in... 9 7 6 


Rounds under 3 in. to ii in. 

(Untested) 712 6& up. 
Flats—8 in. wide and over 8 12 6 
under 8 in. and over 5in. 8 17 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. is 12 
Hoops (Staffs) .. 1010 0& up. 
24g. (4-t. lots) 10 


Black shects, 2 5 0 
Galv. cor.shte. ( , ) 1215 0O 
Galv. flatshts. ( , ) 13 5 0 
Galv. fencing wire, 8g. plain 14 0 0 
Billets, soft. . 510 Oto 515 0 
Billets. hard 617 6to 7 2 6 
Sheet bars .. 5 0 Oto 5 lv 0 
Tin bars 5 0 0 


January 4. 1934. 


PHOSPHOR BRONZE. 


Per |b. basis. 


Strip ‘ lid. 
Sheet to 10 w 2. Sas a 12d. 
Castings .. 13d. 


Delivery 3 cwt. free. 

10% phos. cop. £30 above B.S. 
15% phos. cop. bn above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. Crirrorp & Son, Limirep. 


NICKEL SILVER, &c. 


Ingots for raising 
Rolled— 


To 9 in. wide 1/1 tol1/7 

To 12 in. wide 1/14 to 1/7} 

To 15 in. wide .. 1/1$ to 1/74 

To 18 in. wide .. 1/2 tol/8 

To 21 in. wide 1/24 to 1/84 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1 34 
Ingots rolled to spoon size 10d. to 1/64 


Wire round— 
to 10g. i/4$ to 1/113 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3$ upwards. 


AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise stated. 


Dols. 

No. 2 foundry, Phila. .. 
No. 2 foundry, Valley .. 
No. 2 foundry, Birm. .. . 13.50 
Basic . 18.89 
Bessemer .. . 19.76 
Malleable . . . 19.39 
Grey forge . 19.39 
Ferro-mang. 80%, seaboard - 82.00 
O.-h. rails, h’y, at mill 36.373 
Billets 26.00 
Sheet bars 26.00 
Wire rods 36.00 
Cents. 

Iron bars, Phila. . . 1.89 
Steel bars 1.75 
Tank plates 1.70 
Beams, etc. 1.70 
grooved steel 1.60 
Steel hoops ‘ 1.85 
Sheets, black, No. 24 2.25 
Sheets, galv., No. 24 2.85 
Wire nails 2.36 
Plain wire . 2.20 
Barbed wire, galv. 2.85 
Tinplates, 100-lb. box $5.25 


COKE (at ovens). 


Welsh foundry 20,- to 27/6 


>» furnace 17/6 to 18/- 
Durham foundry . . 21/- to 25/- 
furnace 
TINPLATES. 
f.o.b. Bristol Channel ports. 


I.C. cokes 20 14 per box to 16,6 


» 2x20 ,, 2/6 to 33/- 
20x 10 24 - 
183x114, 17 - 
C.W. 20x 14 15 /- 
28 x 20 
20 x 10 23,- 
Isgxl4,, 1/6 
SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron ei £6 0 Oto £7 0 O 
Bars- hammered, 
basis .. £16 0 10 O 
Bars and nail- 
rods, rolled, 
basis .. £1515 Oto£l6 0 O 
Blooms -- £10 0 Oto£l2 0 O 
Keg steel .. £30 0 Oto£f31 0 O 
Faggot steel £18 0 Oto£23 0 O 
Bars and rods 
dead soft,st1£10 0 Oto£l2 O 


All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr 18.16 to £1.] 
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DAILY FLUCTUATIONS. Standard Tin (cash). Spelter (ordinary). Zinc Sheets (English). 
Standard Copper ‘ae £ a4. £ 4. 
28 .. 227 5 Odec. 13/- De 14 16 3 ine. 13 28 .. 2410 Odec. 22/- 
29 .. 22715 Oinc. 10/- 13 29 .. 24.10 O No change 
” 0 , 2/6 2 .. 227 2 Gdec. 12/6 Jan 2 M1 Cde. 5/- ,, 
an. .. 32 3 9 dec 63 3 .. 22617 6 5, 5/- 
se 32 2 6 13 
Electrolytic Copper. Tin (English ingots). Spelter (Electro, 99.9 per cent.). Lead (English). 
4, £ 8. d. £s, d, 
De 3515 ine. 5/- 28 .. 22715 Odec. 15/- De 23 17. «6 ine. 2/6 28 1210 Oder. 53 
8. 29 .. 228 5 Oine. 10/- 29 17 0 dee. 2/6 29 12 10 No change 
fan. 2 35 10 dec. 10/- 2 22716 Odec. 10 Jan. 2 15 ,, 5- 1291 0 w 
AVERAGE MONTHLY PRICES OF MARKED BARS (SOUTH STAFFS). 
P Yearl 
Year Jan. Feb. March April May June July Aug. Sept Oct. Nov Dec me 4 
£s. d. Ss. 4. €s. 4. fa. £s. d. ga. £s. d. g¢a.4 £s. d. £s. d. £s. d. £s. 4. 
1899 8 0 UV 8 0 0 8 0 0 8 0 0 810 0 810 0 9 00 9 00 910 0 1 OU 10 0 0 10 0 O 83 4 
1900 11 0 O 1110 0 1110 0 1110 0 1116 0 110 0 1110 0 1110 O 1110 0 1110 O 1110 0 1110 0 1, 5 10 
1901 910 0 910 0 910 0 910 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 816 8 
1902 810 0 810 0 810 0 810 0 810 0 810 0 8 5 0 8 5 0 8 5 0 8 5 0 8 5 0 8 5 0 376 
1908 8 6 0 8 5 0 8 5 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 8 9 
1904 810 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 010 
1905 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 810 0 810 0 318 
1906 810 0 9 0 0 9 0 0 > 2 ¢ 9 00 9 0 0 9 0 O 810 0 810 0 810 0 810 0 9 00 8 15 10 
1907 9 0 0 9 0 0 9° 0 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0 9 0 0 9 00 
1908 9 0 0 810 0 810 0 810 0 810 0 810 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 3 510 
1909 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 00 
1910 8 0 0 8 0 0 8 0 0 8 0 9 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 00 
1911 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 00 8 0 0 8 0 0 8 0 0 8 v0 0 8 0 0 8 0 0 8 00 
1912 810 0 810 0 810 0 815 0 9 0 6 900 9 00 98 0 910 0 910 0 910 0 915 0 9416 
1913 10 0 0 10 0 0 ; 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0 910 0 910 0 9 40 9 00 900 913 8 
1914 812 0 810 0 810 0 810 0 810 0 810 0 810 0 9 0 0 9 0 0 9 0 0 9 00 9 00 814 4 
1915 9 0 0 9 0 0 9 3 0 10 3 0 1015 O 1110 0 ‘2 0 0 i2 0 0 12 0 0 12 7 6 1210 0 13 10 0 ll 5 O 
1916 13 10 O 1310 0 , 1413 0 15 0 0 15 0 0 15 0 0 1» 0 O 1510 0 1510 0 15 0 0 1510 0 15 0 0 1418 7 
1917 1510 0 1510 0 1510 0 1510 0 1510 0 1510 0 1510 0 15 10 0 1510 0 1510 0 1510 0 1510 0 1510 0 
1918 1512 6 16 0 0 16 0 0 14660 (0 16 0 0 1600 16 0 0 146600 14660 0 17 0 0 17 0 0 17 0 0 1666 3 
1919 18 0 0 18 10 0 20 0 0 20 0 0 23 0 0 23 0 0 23 0 2412 0 25 0 0 25 0 0 25 0 0 25 6 0 2210 7 
1920 2617 6 27 0 O 28 0 0 30 5 0 30 10 0 33 10 0 33 10 0 33 10 O 33 lu O 33 10 O 33 10 0 33 10 9 3110 2 
1921 8110 0 30 3 4 2710 O 2710 O 2710 0 2415 0 21 00 20 0 0 20 Vv O 1710 O 17 0 O 16 0 0 23 7 4 
1922 1460 0 1417 6 1410 0 13 10 0 13 10 0 1310 0 13 10 1310 0 1310 0 13 10 1310 0 1310 0 13 18 
1923 13 10 0 13 10 0 13 16 0 14 7 6 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1465 «34 
1924 ee 1410 0 1410 0 1410 0 15 °0 0 15 0 0 15 0 0 15 0 0 15 0 0 15 0 0 15 0 0 15 0 0 1417 6 1417 34 
1926 15 0 0 15 0 O 15 0 6 15 0 0 15 0 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1400 1413 4 
1926 140 0O 149 0 1400 14 0 0 14 0 0 14 00 1400 14 0 0 1400 14 0 0 od 14410 0 | 14 0 16 
1927 ee | 1410 0 1410 0 1410 0 1410 0 1410 0 13 10 0 13 10 0 1310 0 13 10 0 13 0 0 13 0 0 1218 0 1315 & 
1928 1210 0 1210 0 1210 0 12 2 6 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 12 00 12 2 6} 
1929 12 0 0 12 00 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 i2 7 6 210 0 1210 0 12 2 3% 
930 ‘ 1210 6 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 210 0 1210 0 1210 0 iz 15 0 
1931 210 0 12 10 O 1210 0 12 8 0 12 0 0 12 0 0 12 0 V 12 0 90 12 0 0 i2 0 0 12 0 0 12 0 0 332 
1932 200 12 0 0 a 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 12 0 0 i2 © 0 | 1200 12 0 0 12 0 O 
1933 12 0 0 12 00 0 0 0 2 6 8 12 0 O 0 0 6 @ 12 0 12 iz 0 


oc 


XUM 


* No quotation available. 


WILLIAM JACKS 


ts CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 7 
on 13, RUMFORD STREET, LIVERPOOL. ns 
. 

All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 

COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2._ 


WILLIAM JACKS COMPANY 


CENTRAL CHAMBERS, | 
, HOPE ST., GLASGOW, c.2 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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FOUNDRY TRADE JOURNAL. 


January 4, 1934. 


SITUATIONS VACANT AND WANTED. 


AGENCY. 


TENDER— Continued. 


FroUuNnDRY Manager or Foreman: 12 years’ 

experience in complete control in the 
manufacture of rainwater and_ soil goods, 
builders’ and general engineers’ castings; sound 
cupola practice, up-to-date methods; first-class 
veferences.—Box 592, Offices of THE FounpRy 
TRape JouRNAL, 49, Wellington Street, Strand, 
London. W.C.2. 


FOUNDRY Manager, A.M.I.Mech.E. (47), 

open for appointment; 22 years’ experi- 
ence im technical and commercial management ; 
modern methods, with economical production. 
Moderate salary. Highest credentials.—Box 
594, Offices of THe Founpry Trape JouRNAL, 
49, Wellington Street, Strand, London, W.C.2 


OREMAN Moulder wanted for modern 
cast iron foundry ; experienced on machine- 
moulding and able to develop and control trials 
for mechanised methods. Good technical train- 
ing essential, and initiative. State age, experi- 
ence and salary required.—Box 596, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY RATE-FIXER of first-class 
ability required in large works in Man- 
chester district; possessed of thorough prac- 
tical experience in loam, green- and dry-sand 
and machine moulding; must have had_pre- 
vious experience in Foundry Rate-fixing and be 
able to demonstrate ability to successfully esti- 
mate piecework prices and foundry labour costs 
from drawings for all classes of general en- 
gineering. Age not exceeding 45. State fully 
previous experience and salary required. None 
without qualifications meeting the foregoing re- 
quirements should apply.—Apply, Box 590. 
Offices of THe Founpry Trane Journar, 49. 
Wellington Street. Strand, London. W.C.2. 


\ OULDER required, small N.F. foundry ; 
* one able to travel and invest £200.— 
Write age, experience, AccT.. 80. Milkwood 
Road. London, S.E.24. 


IRM of Tronfounders have vacancy for 
Young Man on commercial side to deal 
with correspondence, progress work, etc.; ex- 
perience also in purchase of shares necessary. 
Excellent opportunity to rise to directorship.— 
State full details to Box 598, Offices of THe 
Founpry Trape Journar. 49. Wellington 
Street, Strand, London, W.C.2. 


WANTED, Assistant Foreman 


large TIronfoundry in India, not over 30 
single, conversant with hine dry. 


years, macl 
green and loam moulding and all foundry work. 
Man with experience steel-moulding preferred. 
—Apply, by letter only, with copies of testi- 
monials, experience and education. to 
Moup.”’ c/o W. Assorr, Limrrep, 32, East- 
cheap, London, E.C.3. 


Vy TANTED. for large European Engineering 
Works in India, Foundry Manager, age 
akout 35 or under, good education, at least 
five years similar experience and able to con- 
trol large ironfoundries with machine, green. 
dry and loam departments, patternshop, brass 
and open-hearth basic steel foundry. Up-to- 
date cupola experience necessary.—Apply, by 
letter only, copies testimonials, experience. 
education, to ‘‘ Founpry,’’ c/o W. ABBOTT. 
Linirep, 32, Eastcheap, London, E.C.3. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TraDE JoURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a candidate should write to the General Secretary, 
quoting identification number. 


YOUNG Foundry Foreman requires position. 

Experience on textile machinery, machine- 
tool and engine work; jobbing and repetition. 
Experience in cupola control, mixtures and 
sand control. (225) 


4 GENTS wanted in one or two industrial 
sa centres by metallic cement manufacturers 
(well-known brand). Those already calling on 
ironfounders and engineers preferred.—Box 600, 
Offices of THe Founpry TrapE JouRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


PATENT. 


HE Proprietors of British Patent No. 
337.715. for the Production of Titanium 
Steel, are desirous of entering into negotiations 
with one or more firms in Great Britain for 
the purpose of exploiting the above invention 
either by the sale of the patent rights or by 
the grant of a licence or licences to manufac. 
ture on royalty.—Inquiries should be addressed 
to Messrs. & Imray. 30. Southampton 
Buildings, London, W.C.2. 


PUBLICATION. 


I YLAND’S DIRECTORY of the Coal. Iron. 
Steel. Tinplate, Metal, Engineering. Hard- 
ware and Allied Trades. <A new edition will 
be ready very shortly. Price 42s. cloth bound. 
52s. morocco Order YOUR copy NOW.— 
INDUSTRIAL NEWSPAPERS, LiMiTED, 49. Wel- 
lington Street. Strand. London, W.C.2. 


TENDER. 
ARMY CONTRACTS. 


TOLTICE is hereby given that Tenders for 
Goods and Services of the kinds mentioned 
invited from time to time, as re- 


below are 

quired :— 
Metal Trades 

Alaminium ingot and castings. 

rod and sheet 


Brass 
Bronze stampings. Copper ingot 
ind sheet. Lead pig and sheet. Metal rod, 
Nickel, Pig-iron. Steel plate. rounds. sheets. 
etc.. Tin ingot. Tinplates. Tinned brass press 
ings and stampings. Zinc 


Brass. 


ingot and sheets. 


Baths. Bicycles. Building materials and fit 
ments. Cutlery (including safety razors and 


blades), Enamelled-ware, Forge-fittings. Hollow- 
ware. Horseshoes. Tronmongery. Machinery. Re- 
inforcing metal. Stable fitments. Steel: and cast- 
iron pipes, Tinware (includ- 
ing canisters. ete.. to precise dimensions). Tools. 
Tubular scaffolding. Vehicles, Wire. Wire rope. 
Electrical and Scientific Instrument Trades. 

Cables. Electrical plant. Electrical and wire- 
less stores. Scientific instruments. 


Textile Trades 


Blankets and Braid and lace. Canvas 
ind canvas goods. Clothing (made up from the 


Stoves and ovens. 


rugs. 


Department’s own materials), Cotton piece 
goods and cotton goods. Cordage. Flannel 
(Union), Head-dresses. Horse rugs, Hosiery. 


Linen piece goods, Silk cloth and webbing and 
sewing silk. Towels. Woollen cloths 
Foodstuffs. Coal and Coke 
Other Trades. 

Badges and buttons. Basket-ware. Bedding. 
Bcots and shoes. Brooms and brushes. Chemi- 
cals and oxygen and acetylene gas. China and 
earthenware, Furniture, Glazed-ware drain 
pipes. Harness and saddlerv, Leather and 
leather goods, Linoleum, Medical supplies, 
Moulded rubber articles. Oil-dressed clothing. 
Oils and spirits. Paints and varnishes, Rubber 
boots and clothing. Safety glass. Sanitary ap- 
pliances. Timber, Woodware. 


Building Works. ete. 
Jobbing, painting and repair work (including 


term contracts). New buildings. Heating and 
electrical installations. Erection of construc- 
tionel steelwork. Reinforced concrete work. 


Road and drainage work, Roofing and flooring 
work, Construction of sports grounds. etc. 
Firms who are not already on the War Office 
List of Tenderers. and who wish to be invited 
to tender for the above Army requirements as 
they arise, should apply in writing to THE 
Dmector Army Contracts, Caxton House 
(West), Tothill Street, Westminster. London. 
$.W.1, for Form 1 (Form 1a in respect of the 
services mentioned under Building Works 
above), on which formal application for in- 
Continued in next Column. 


Continued from pre rious Column. 


clusion on the list of tenderers may be made. 
The services of an intermediary are unnecessary 
in approaching the Department for this purpose. 

Before being placed on the lists of tenderers. 
firms will have to satisfy the Department that 
they actually manufacture goods or carry out 
services for which they wish to be noted, and 
will be required to furnish the rames of at 
least two well-known firms or public bodies 
who have employed or purchased from them 
and are in a position to certify as to the quality 
of their work. They will further have to give 
an undertaking that they will comply with the 
Fair Wages Resolution of the House of 
Commons. 

Attention is called to the following resolution 
passed by both Houses of Parliament on Feb- 
ruary 16, 1926 :— 

“« That. in the opinion of this House, it is 
the duty of the Government in all Govern- 
ment contracts to make provision for the em- 
ployment to the fullest possible extent of 
disabled ex-Service men, and to this end to 
confine snch contracts, save in exceptional 
circumstances. to employers enrolled on the 


King’s National Roll.’’ 


Sales. 


From time to time the Department has for 
sale surplus Army Stores of various descrip- 


tions. among which may  be_ mentioned 
Machinery. Scrap metals. Hutting, Moto 
vehicles and spare parts, Medical and dental 


stores, Veterinary stores, Optical and scientific 
instruments, Electrical wireless 
Clothing, Boots, Textile goods, Explosives and 
chemicals (including drugs, ammonium nitrate 
and sodium picrate). 

Firms who wish to be invited to tender for 
the purchase of surplus stores should apply in 
writing to THe Director or ARMY CONTRACTS, 
Caxton House (West). Tothill Street, West- 
minster, London. §.W.1. 

Sales of surplus stores by auction are also 
held at the Royal Arsenal, Woolwich, about the 
middle of January. March, May, July, Sep- 
tember and November. Catalogues may be 
obtained from the Chief Ordnance Officer. 
Royal Arsenal, Woolwich. S.E.18. 

No application is necessary from firms whose 
names are already on the War Office Lists. 
unless they have extended the range of their 
manufactures. 

F. C. BOVENSCHEN. 
Director of Army Contracts 


stores. 


MACHINERY. 


For Sale. one WW type Wadkin Mechanical 

Woodworker. with equipment. all in fine 
order.—Apply. Frasey, 203. Monks Road, 
Lincoln. 


’Phone: 287 SLOUGH 


PNEUMATIC MACHINES 


Two ‘“Osborn’’ Jolt strip machines 32” x 20” 
5 each. 

Two ‘Tabor’ 18” x36” portable rollover 
each. 

One ‘‘ Tabor ’’ 24” x 48” portable rollover jolter £90 
30” x 20” Macdonald rollover jolter .. .. £60 
20” x 16” Macdonald rollover jolter .. .- £40 
8 Ton Macdonald plain jolter, 20” cylinder ..£160 


SAND PLANT 


Herbert Whizzer’ type disintegrator, No.1 £30 
Herbert Whizzer ’’ type disintegrator, No. 2 £46 
£24 

£7 


Rotary sand mixer and elevator a ae 
Gyratory sand riddle with motor ras as 
Large “ Baillott ” sand preparing plant CHEAP. 
BUY FROM ME AND SAVE MONEY! 
Foundry Machinery 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
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